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REVISED PAGES TO PRIME ITEM DEVELOPMENT SPECIFICATION

1.0 SCOPE

This specification establishes the technical requirements and quality

assurance provisions for a propellant/liner system for the Extended Length

Super Hippo motor. The Extended Length Super Hippo motor, loaded with the

propellant/liner system, will be used as the vehicle for static testing the

MX Lower Stage Movable Nozzle System. The Extended Length Super Hippo motor

propellant grain utilizes four propellant loaded cartridges.

2.0 APPLICABLE DOC U1NTS

2.1 Government Documents. The following documents of the exact issue

shown form a part of this specification to the extent specified herein. Tn the

event of conf ict hlw-e'n the documnts relerenced herein and the contents .;f

this specificftion, the contents of this specification shall be considered a

superseding requirement.

STANDARDS:

MfL-STD- 43B 21 Mar 72 Standards and Specifications, Order of
Precedence for the Selection of

I[L--STD-113D 29 Sep 67 Identification Marking of U.S. ilitary
Property

MIL-STD-129F 30 Mar 73 Marking for Shipment and Storage

2.2 Non-i'roverrument Documents. The following documents of the exact ,rzx

shown form a part of this specification to the extent specified herein. In

the event of conflict between the documents referenced herein and the contents

of this specification, refer to the Procuring Agency for resolution.

DRAWINGS:

United Technology Center

C114'9 No Revision Loaded Cartridge, Extended 1.1-,.,-
Hippo

C10278 Revision B Spacer, Cartridge, Super Hippo

C10294 Revision A Adapter, Hoisting, Cartridge, Lup,.?

I1
I. .................



3.0 REQUIREMENTS

3.1 Item Definition. The Extended Length Super Hippo Propellant Grain
is an HT P propellant loaded into fiberglass cartridges with silica a.?bestos

load-.d Buna-N insulation. Four propellant loaded cartridges equivalent to U,
Jdrawing C11479 will be used for each motor firing.

3.2 Characteristics.

3.2.1 Performance. When loaded into the Extended LUngth Lle7- 7! 7

Mtor, the propellant Arain shall provide the following performance:

3.2.1.1 Average Chamber Pressure. The averaga, chamber T:j

sire over motor action time shall be 1400 + 70 psia at 70°F ,isum!rg a'nI nozzle throat diameter of 14.075 inches and an average radial throat exu.vw,

rate o.' 6.35 mils/sec over action time.

3.2.1.2 Maximum Eected aerating Pressure. The maximu

expected operating pressure (MOP) during action time shall not exceed 17,'

psla at 700F.

3.2.2 Physical Characteristics. The propellant cartridge weigbl,

envelope, dime.-ions and service life 3hall be as follo'.s:
3.2.2.1 Propellant ieight. The total net propellnrt w,.I,)h

ir. four loaded cartridges, when loaded in the configuratiorn of 3.2.., .

be a miniu, of 88r3O0 pounds.

3.2.2.2 Propellant Grain Configuration. The propellar :.

c ,'lguratlon of the Extended Length Super Hippo motor shall consist of two

(forward and third position) propellant loaded cartridges, P/N C11479-01-01
cne (second position) propellant loaded cartridge, P/N C11479-02-01, anu .

(art position) propellant loaded cartridge, P/N C11479-03-01.

3.2.2.3 Propellant Formulation. The nominal formulation o.

the propellant shall be as shown in Table 1.

Ari
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Table 1
Nominal Propellant Formulation

InredLient Nominal by Weight

Ammonum Perchlorate 69.0
Aluminum 21.0
HTPB inder 10.0

3.2.2.4 Service Life. The service life of the propellant

grain shall be at least 24 mnths.

3.2.3 Environmental Conditions. The performance requirements of
3.2.1 shall be met after exposure of the propellant loaded cartridge to the

following non-operat.'ng envlronments anid during exposure to the lollowing

operating environments.

3.2.3.1 Prensure/Altitude. The prep ,tae/altitude environment

Is ambient sea level or the maximum imposed by land tr-insportation to test site.

3.2.3.2 Temperature. The temperature environments are aq

follows: a. The storage temperature range environment is +60°F to +80°F

b. The operating temperature range environment is 60OF to 80 0 F.

3.2.3.3 Humidity. The non-operating relative humidity

environment is 50% nsxi-m.

3.2.3.4 Transportation and Handling. Vibration, shock, and

acceleration environments are those noxmally experienced during shipment by

truck and/or railway. Transportation teerature range environment is -2C°F

to +1350F.

3.3 Design and Construction.

3.3.1 1%terials and Processes. Materials and processes shall be

selected in the order of precedence specified in )IL-STD-143 unless otherwase

specified herein or In an individual product specification.

3.3.2 Product Marking. Product markings shall be in accordance witth

MIL-STD-130.

3.3.3 Workmanship. Thepropellant cartridge shall be fabricated and

finished in a uhorough workmanlike manner.

3.3.4 Structural.

A-8



3.3.4.1 Bondline Strength. The strength of the propetlant

ti cartridge bondlines shall be greater than the cohesive strength of the

prcpellant.

3.3.4.2 Factors of Safety. Minimum factors of safety shall

be based on the worst combination of the +3 sigma material response and cape-

bility properties and on a rational consideration of the cumulative damage

effects resulting from the simultaneous, sequential, or cyclic application of

the environmental and operational loads. The propellant and propellant to

cartridge bondline systems shall meet the following minimum factors oif safety:

Item Minimum Factor of Safety

Propellant 1.5

Bondlines 2.0

4.0 QUALITY ASSURANCE PROVISIONS

Quality assurance provisions for the propellant and cartridge shall be

determined by the contractor.

5.0 PREPARATION FOR DELIVERY

5.1 General. Propellant loaded cartridges shall be packaged and marked

for shipment as specified herein.

5.2 Packaging. The propellant loaded cartridge shall be packaged and

transported In a manner to insure its integrity during transit and storage

periods. The packaging 9hall provide adequate protection aga!nst humidity,

contamination, temperature, shock, vibration, and other hazards encountered

during handling, transport and storage.

5.3 Marking. Packaging shall be marked in accordance with the require-

ments of MIL-STD-12). As a minimum, the following information shall be In-

cluded:

a. Item name

b. Part number

c. Contract or purchase order number

d. Supplier's name

e. Date of manufacture

f. Hazard warning

A-9
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UNITED T CWOLOGIES SE0719A

C I SSPECIICATION

PROPELLANT, UTP-18803A

1.0 SCOPE.

1.1 LSM. This specification covers the technical requirements and
quality assurance provisions for UTP-18803A propellant used for the AFRPL
Extended Length Super HIPPO (ILSH) and 84-in. Char motors.

2.0 APPLICABLE DOCUNTS.

2.1 Government documents. The following documents of the issue in
effect on date of invitation for bids form a part of this specification to
the extent specified herein.

Slacifications

AMTo 11A-1-47 Explosive Hazard Classification Procedures

A1M 127-100 Explosive Safety Manual

Publications

ICRIG Manual Solid Propellant Mechanical Behavior
Manual, CPIA Publication No. 21 (U)

(Copies of documents required in connection with specific procurement
functions should be obtained from the procuring activity, or as directed by
the contracting officer.)

2.2 Other mublications. The latest issue of the following documents
form a part of this specification to the extent specified herein.'

CnIaCAL SYSTEMS DIVISION (CSD)

4ODS-40702 Aluimima Powder

SE0720 Propellant, UTP-18803A, Processing of

B-13
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UNITED TECHNOLOGIES
CHEMICAL SYSTEMS DIVISION SEO719A

SE0751 HTPB, BDR-45

SE0752 Isophorone Diisocyanate, IPDI

SE0753 Iso-decyl Pelargonate, IDP

SE0754 Bonding Agent, HX-752

SE0755 PRO-TECE® 2705

SE0756 Aomu m Perchlorate, Type II, Rotary Rounded

Drawings

C11479 Loaded Cartridge, Extended Length Super HIPPO

C09576 Loaded Cartridge, 84-in. Char Motor

Publications

Quality Control Laboratory Methods and Procedures

Sunnyvale Development Lab Standard Operation Procedure 3.1.6

(Application for copies should be addressed to United Technologies, Chemir'
Systems Division, Post Office Box 358, Sunnyvale Californa 94088.
Attention: Purchasing Department.)

3.0 REQUIREMTS

3.1 Preproduction.

3.1.1 Raw material lot qualification. Prior to use of a new lot of
materials except HX-752 and Protech 2705 in a 300-gallon or larger batch of
UTP-18803A, the new raw material lot shall be qualified in a five-gallon batch.
The five-gallon and production batch shall have identical formulations
including ammonium perchlorate grind ratio and NCO/OH equivalence ratio.
Amonium perchlorate used for the five-gallon batch shall be obtained in a
manner that assures a homogeneous representative sample of the ammonium
perchlorate lot.

3.1.2 Mixer demonstration. The adequacy of processing, and mechanical
and ballistic properties of the selected UTP-18803A formulation shall be
demonstrated in a preproduction scale mix of 300 gallons or larger.

B-14
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3.2 FrimiLtion.

3.2.1 Nakiual formlation. The formulation of uTP-18803A shall con-

form to Table I.

j 3.2.2 Cbexical and tbeortical- urovertWe.t 3.2.2.1 Chemical nrovertils., The nominal chemical properties of
UTP-18803A are presented in Table 11.

3.2.2.2 Thertical uronerties. The nomnal theoretical properties
of UTP-8803A are presented In Table MI.

3.3 Ballistic proverties.

3.3.1 Burnx rate. The 700? burning rate of UTP-18803A shall con-

3.4 Mechanical pronertis.

3.4.1 Mechanical yronerties reculred for structural intearity. After

24 months. The propellant/liner/insulation bond is defined in CSD loaded
cartridge drawings C11479 for Extended Length Super HIPPO and C09576 f or
84-in. Char Motor.

B-15
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UNITED TECHNOLOGIES SEO719A
CHEMICAL SYSTEMS DIVISION

TABLE I. PROPERTIES OF UTP-18803A
PROPELLANT INGREDIENTS

Density, Hf,

Inaredient Molecular Formula -/cc kcal/mole

BD-4.2M5.9BDR-5H TP3C 4H 05200.052  0.30.25

Isophorone diisocyanate C12H18N202  0.9 - 58.0

HX-752 C1 4 H1 6 N2 02  1.12 - 61.0

PRO-TECHR 2705 C23H3202  1.1 -15b.0

Iso-decyl pelargonate C19H3802  0.88 -209.5

Aluminum Al 2.7 0

Amonium perchlorate NH4C104  1.95 - 70.70
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UNITED TLULWLIS SE0719A
CHEMICAL SYTM DIISO

NO,2401 NO*2401 03
lk FFR; 1976 pAGJ

INRDIENS.. WtStC1IL-E.EMNT.- -GM -A74S
195 ALUM4INUM 100C 0S730
17 4MM IJ& .ERCkLRI 210000 H---..7-2720

245 Rw45 6,670 N 0.59278076
596 1SOPHORONE DI1S0!YANAZE 064402~s9a
22 13ODECYL. PELARGONATE 29600 C 0.69199238

OSI~tI-AL-.i35~~.
S52 PRaTECM (TM) 2705 STABILIZER 0.100

PROPeLLANI aE~ljL~ t AR02S&Z..2 -

INROAT EXHAUST[L4LI..I
ARA ATIG._____________ I0O0,40807

OPTIMUM-Ie SEC~ .tA.AO b~5
VACUUM ISP, SEC 197,19697 2680.5228

C'. PT/SEC S1S3978136

VELO-C-IY FT/SEC 3354.04438 8489 o13 930I _____ ~ - -~ CMAM$ER THROAT EXHAUST( 1 1
PRESSURE, PSIA 1000 000000 8,63 4ko--
IRESSUREP ATm 66,04573 39,48471 110000Q

FROZEN CP, CAL/DEG/G 0,41725518 0047Z6814; 0,'46322344a
ETAL _yj__!CALL±j~5QJ___

ENTROPY# CAL/DEG/G 2,18460808 2,18460805 2,1846080A
"NS!TY# GM/CC 0.00697351 0.0l042q312 _______ Qt-k? A
WOL GAS/100 G TOTAL 3,2065765 3,18027533 3,0452q02Q

COMBUSTION PRODUCTS

CHAMBER THROAT EfX HAUSiT I 1
MOLS/10O G -MOLS/l00 G MLSI- G__

AL G 1,39083122E-03 S,362SS46'0E.04 1.7049949'E-Ob
4LC G ~2.j22589wlQ . 0 O 04AO-0 h - ,_ 0 0 0 0 a 1) 1

ALCL G 3*03660864Ew02 2 3380464SE-02 6,32668292EoOG
AkC~~i9 a!399346OC-03 t:o973qa91E~o 2 ,.8 -238

ALCL3 G 6,32876i0$Ew0i 5.21858319EmO4 6,13414435tE-05
AL14 S22403460055E*0t4 1,05631082E-04 1,0U190_6451-0f7
AL'402 G agS5963650E-03 3,23913083E0O3 S,832070906-.n5
ALN ___ *0Zb~, 79.47 Q A oo ~ o~
ALo G 2,4596)1947E%43 1.43655019E-03 2#631912 4 wi06

ALOM G 299262816E-03 2,1003170lEm03 3.'143283E-05
AL02 93,6776213A[-04 R-WA6021GPE04 342a37vn
AL20 G S,929232961-04 2.94222446E-04 ,506E")

Q, 4 1MAC484 1E
G L.98S43406E-08 1,89S37637E-06 1,000'OE-lo

TABLE 'III. THEORETICAL PROPERTIES OF UTP-18803A
B-18



UNITED TECHNOLOGIES SE07 19 A f
CEDICAL SYSTD4S DIVISION

NO,24O1 N0.24-01-03
16b FEB 1976 PAGE 2

6H MO310GMOLS/100 G

CH 4*U21744E-06 I.5177577SEaOG I.00000000ff-lO
&,L 674529384eaO9 2 ,493399Z69-09 1~0O00OOE.l0

CHNO 0.3975EO .17oa06 2,739214187E.08

C1420 a6.6Z836OZ8EmQ6 4004798413E-06 t,2o5a64o3E-o7

C'I3CL 0 1.68e7991TEmo9 ,.0791419qE*10 1,0OOOOOOO soEl
CH4O a 4,9!9O4LOP-0A a 133S%971U.OaA p ,g2100SP-g1.
CN 61909208678E006 4993416217E*07 1,01711624Eooq

CN 3338869709ulQ 96131Q267!elt L*.O04UlQ.E-0 1.
Ca 6949703660E*O1 6,49387972EoO1 6,4026O25SE-01

.flCL. G ll329fi99FuO 1-1 672219Fd &ES .S.300063E*07
COCL2 G 9,42167861E*09 49957724SE-09 10OOOOOOOOE*10
C02 G4620907569.O2 4.24§61811E*02 5,730QISEi02L
c214 G 90537496518-10 3.0O32886qE.10 19000O000OE010

C20 G9,96 118719EM09 3*68120263Ee09 1.OOOOOOOOES1O

CLN1,56334924EO07 800141124bEs00 1sqq704M56aSl

CL2 ,089jS436Em09 8*22689184E"10 1,00000000eE-l0i2 G *Q269JUe4o 1,0 1247659!.Oda 7 a6 $-24 LETAi&
.L20 c 1.9992564E-09 6,Tl694e73E*1O 1000000000!*lO

NALO a 6,441S73$E*06 3910566690E*06 1,66S4a6568EOoq
HN G 2,40o1I2@9tE*OS 1.23703eo3sQ i31I!o
HCO G 1.11492764E004 b66166418EW05 1011491930E-06

WNo a 1.OaS0l4a8foOS 5,64399300E*06 2,9sa16ssolftoa
e4NO2 C.A -_,139864 Ew07 S,3 $20~1l~w&L.0000-0-00E-,lQ
HN02 T G 1.2S464123E-07 S986347S75E-06 5.411802o9Eiil

HQLQ .2020979SF-05 662466700F*QS 1.§40503Atb1!- -
w402 G 7,67637454E*06 49078S70441w06 9,484a21322E-09

Qi22S1f0 9,10l0dSL6FtbE 957404Eb01
H20 G 4,603113711.Ot 4.77605335E.01 4,b5626098E.'01
420 -6 3,69498027ffe~ IS982Ii2Lo~'l7Eo
N 6 6,5029129S6.05 30780302696.o5 ,9948tO
NCO G3.3584U4607 IAS60Q7BQ!.07 3,640210AM-A-0

NH2.7812032S6.05 1,444S569EOO5 S,S54a1SE-4
MW2 G 7.24 fl 2h09fro5 4~s - oLWA 1" --- &- 7 7 0 'F-- 7-
NH3 G 4.69354382E-05 3.02678274E.05 1,88915913E-06,

-- G 4.708.4SO97E.03 1. 40$75lET--0IA Z23 5E--"O
NOCL 6 7*79S17991E*O7 3,99256604E*47 9,95899467E*10

N02 a- ,841763EO7 2..969MSQ76-7 J 8 3l6ZDl.,LQ.
N2 6 2,93869090E6.oi 2995811406-01 2,96328670E-01

- A?1L.. ---G 0A 181 1A .4i5k60A.000 0 0.0 0-0 F-- 10
!0 7.1320213?E-07 3.91475027E*07 2.1176aebeEeo9

43___ A L,00 OE '

0 G 6.3447SO23E.o3 4.529668066.03 8.04023383e-05

TABLE Ill. (Continiued)
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UNITED TECHNOLOGIES SE0719A
CHDIICAL SYSTEMS DIVISION

N092401 NO.2401 03
tfi FEN 1976 .hr A

_________CHAMBER____ THROAT - -EXIAU5TL 1.L
NOLS/1OQ 6 NOL1100 G MOLS/100 6

0 __Q 5,2184727ffo02 411Ztjafr2.... 29117 14 1va -.4
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Figure 1. UTF-18803A 85'F Burning Rate

TABLE IV. UTP-18803A )EECRAZNICAL PROPERTIES STRUCTURAL CRITERIA

70 0F Property Minimum

True elongation at max load, et 202
a

Tensile strength at max load, o ~ 50 psi

Bond-in-tension stress* 80 psi

' When tested, the bond-in-tension sample shall fail in the
propellant. When the end use of the propellant is
specifically for cartridges, failure may occur in either
propellant or liner. The mode of failure and the tensile
strength shall be reported to the Engineering Dept.
project engineer.
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3.4.2 Nominal JAIA orolert1ee. The nominal 70F UT-18803A JAMVl
Class B propertie are presented in Table V.

TABLE V. VMMUL UVI-18803A 70O, JAuI PROPUW S

Expected
Batch to Batch

True elongation at max load, 4a

Tensile strength at an lad, pll,0m (Data will be supplied
upon completion of

Bond-in-tension stress, pat 84-1n. cartridge program.)

Propellant density, tb/tU3

3.5 Enviromntal conditions.

3.5.1 TemperatHure and humidity. 1fi4 +1.8803A propellant and propellant/
liner system shall demonstrate the motor Performance requirements over the
operating temperature range of +60oF to +o0F after exposure to a maxinim
relative humidity of 50% and transportation and handling enviroments nor-
mally experienced during truck or railway shipment for a transportation
temperature range of -200F to +1350F.

3.6 Workmanshty. The UTP-1803A propellant shall be free from foreign
conamination, impurities, and other defects which could adversely affect
its intended use.

3.7 Safety. UTP-18803A propellant shall hava an explosive hazard
classification of Class 2 in accordance with hazards tests and classification
per AMTO 11A-1-47.

4.0 QUALITY ASSURANCE.

4.1 Clas sfication of tts. The inspection and testing of UTP-18803A
propellant shall be classified as preproduction and production tests.

4.1.1 Preproduction tests.

4.1.1.1 Propellant tests. The tests of UTP-18803A propellant shall
consist of the tests specified in Table V1.
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4.1.1.2 Material and mixer tests. The raw material lot qualification and
mixer dewuastration tests for UTP-18803A shall consist of the tests specified
in Table VII.

TABLE VI. PREPRODUCTION TESTS

Requirement Test Paragraph/
Test Paragraph Document

Formulation 3.2.1 4.2.1.2

Chemical properties 3.2.2.1 4.2.2.6

Theoretical properties 3.2.2.2 4.2.2.6

Burning rate 3.3.1 4.2.2.5

Temperature sensitivity 3.3.2 4.2.2.5

JANNAF physical properties 3.4.2 4.2.2.1

Density 3.4.2 4.2.2.3

Workmanship 3.6 4.2.1.3

Safety 3.7 AFTO 1IA-I-47

TABLE VII. RAW MATERIAL LOT QUALIFICATION AND
MIXER DEMONSTRATION TESTS

Requirement Test Paragraph/
Te Parasraph Table

Raw material lot qualification 3.1.1 4.2.1.1, 4.2.1.2,
4.2.2.1, 4.2.2.5,

Mixer demonstration 3.1.2 and Table IV

4.1.2 Production teasts. Production tests shall consist of (a) examina-
tions and (b) sampling plan and tests.

4.1.2.1 Examinations. Examinations shall be as specified in Table VIII.
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TABLE VIII

Examination
Examination aItuiremnt Method

Examination of applicable Table I 4.2.1.]1
material certification

Examination of UTP-18803A Table I 4.2.1.2
propellant formulation

Examination of workmanship 3.6 4.2.1.3

4.1.2.2 SMpling -plan and :te.

4.1.2.2.1 Samples. Samples shall be selected from each batch in
quantities of sufficient size to enable performance of the tests specified
in Table IX.

TABLE IX. SAMPLING TESTS

Requirement Tout
Test Paragraph Paragraeh

Burning race 3.3.1 4.2.2.5

True elongation at max load, Tables IV 4.2.2.1
cc  and V

Tensile strength at max load, Tablws IV 4.2.2.1
cc and V

Density Table V 4.2.2.3

4.1.2.2.2 Bond-in-tension samples. A minimum of one propellant/liner/
insulation and a minimum of one propellant/liner/cartridge bond-in-tension
specimens shall be prepared for seach ELS and 84-in. cartridge. Bond-in-
tensiou sample shall be tested in accordance with paragraph 4.2.2.2 and shall
conform to the requirements of Table IV.

4.1.2.2.3 Biaxial endurance tests. The physical properties samples shall
be selected and tested a specified in Table X. The purpose of these tests
is to demonstrate structural integrity reproducibility. Biaxial endurance
shall be tested in accordance with paragraph 4.2.2.4.

TABLE X. PHYSICAL PROPERTY REPRODUCIBILITY TESTS

Test Number of Tests

Biaxial endurance Four specimens per each of 29 batches
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4.1.2.2.4 Sampling. Homogeneous samples shall be obtained from each
batch of propellant in accordance with Procedure QC-K-402 of the CSD Quality
Control Laboratory Methods and Procedures.

4.1.2.2.5 Batch. For the purpose of this specification, a batch shall
consist of the propellant produced at one tie by one set of equipment using
the sam process.

4.2 Tests and examinations.

4.2.1 Examinations.

4.2.1.1 Examination of material certification. The material certifica-
tion shall be examined to determine conformance of the materials in Table 1.

4.2.1.2 Examinagion of UTP-18803A formulation. The UTP-18803A propellant
process weight records shall be examined to determine conformance to the
formulation requirements of section 3.2.1.

4.2.1.3 Examination of w6rkmanship. UTP-18803A shall be examined to
determine conformance to section 3.6.

4.2.2 Tests and test methods.

4.2.2.1 Mechanical properties. The mechanical properties of UTP-18803A
shall be determined in accordance with Procedure QC-N-603 of the CSD Quality
Control Laboratory Methods and Procedures.

4.2.2.2 Insulation/liner/propellant and cartridge/liner/propellant test.
Bond- n-tension tests shall be conducted in accordance with Procedure
QC-N-616 of the CSD Quality Control Laboratory Methods and Procedures.

4.2.2.3 Cured propellant densiM,. The cured propellant density test
of UTP-18803A shall be conducted in accordance with Procedure QC-N-602 of the
CSD Quality Control Laboratory Methods and Procedures.

4.2.2.4 Biaxial endurance. Biaxial endurance samples shall be tested
in accordance with section 4.5.2-1 of ICRPG Solid Propellant Mechanical
Behavior Manual.

4.2.2.5 BAllistic motor tests. Ballistic 4-lb motor tests shall be
conducted in accordance with CSD Sunnyvale Development Lab Standard
Operation Procedure No. 3.1.6. The ELSE and Char cartridge burning rate
is identical to four-pound motor burning rate.

4.2.2.6 Chemical and theoretical properties. The chemical andItheoretical properties of UTP-18803A propellant shall be verified by using
JANNAF properties and by CSD shifting chemical equilibrium thermochemical
computer program.

B-25

L_ - ---



UNITED TECHNOLOGIES
CREHICAL SSEMS DIVISION SEo719A

4.3 Acceptance.

4.3.1- Raw material lot qualification and mixer demonstration.

4.3.1.1 Raw material lot qualification. Raw material lots shall be
considered qualified by production of one acceptable five-gallon batch as
demonstrated by conformance to the true elongation and tensile strength require-
ments of Table IV.

4.3.1.2 Mixer demonstration. A mixer shall be considered qualified by
the production of one acceptable batch (300 gallons or larger) of propellant
as demonstrated by conformance to 3.2.1, 3.6, and Table IV.

4.3.2 Preproduction batch acceptance. Propellant acceptance shall be
demonstrated by conformance to the requirements of 3.2.1, 3.6, and Table IV.
The required number of bond-in-tension samples are specified in 4.1.2.2.2 for
demonstrating conformance to Table IV.

4.3.3 Production batch acceptance. Propellant acceptance shall be
demonstrated by conformance to the requirements of 3.2.1, 3.3.1, 3.6, and Table
IV. The required number of bond-in-tensidn samples are specified in 4.1.2.2.2
for demonstrating conformance to Table IV.

5.0 PREPARATION FOR DELIVERY

None

6.0 NOTB

The recomended ignition and storage criteria of UTIP-18803A are TBS.
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UNITED TECHNOLOGIES SE0720A

CHm4ICAL SYSTIS DIVISION

SPECIFICATION

PROPELLANT, UTP-18803A, PROCESSING OF

1.0 SCOPE.

1.1 Scope. This specification covers the preparation, casting and

curing of UTP-18803A propellant for use in the AFRPL extended length Super

HIPPO (ELSH) and 84-in. Char motor motors.

2.0 APPLICABLE DOCUMENTS.

2.1 Government documents. None

2.2 Other publications. Unless otherwise specified, the latest issue

of the following documents form a part of this specification to the extent

specified herein.

UNITED TECHNOLOGIES, CHEMICAL SYSTEM DIVISION (CSD)

Specifications

SE0719 Propellant, UTP-18803A

Publications

Quality Assurance Manual

Quality Control Laboratory Methods and Procedures

Integrated Quality and Operations Procedures (IQOP)

1.43.1 ELSH (Configuration -01)

1.43.2 ELSH (Configuration -02)

1.43.3 ILSH (Configuration -03)

1.43.10 Oxidizer

1.43.11 Fuel Premix

1.43.12 Propellant Mixing

1.43.15 CHAR Motor (Configuration -11)

1.43.16 CHAR Motor (Configuration -10)

1.43.17 CHAR Motor (Configuration -09)
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(Application for copies should be addressed to United Technologies,
CHEMICAL SYSTEMS DIVISION, Post Office Box 358, Sunnyvale, California 94088.
Attention: Purchasing Department.)

3.0 REQUIREMENTS.

3.1 General requirements.

3.1.1 Chemical processing equipment. Equipment used for mixing,
transferring, and handling of chemical materials required for constructing
the loaded components shall be checked for cleanliness and shall be cleaned,
if necessary, before using.

3.1.2 Weihing equipment. The calibration and certification of weigh-
ing equipment used in conjunction with this specification shall be in
accordance with the UTC Quality Assurance Manual.

3.1.3 Component handling and processing equipment. Processing equip-
ment capable of supporting the 4otal weight of the component shall be used
in conjunction with suitable slings, lifting beams, and hoisting equipment,
etc., while constructing and handling the component.

3.1.4 Handling of cleaned parts and components. Surfaces of parts and
components, which have been cleaned and made ready for the application of
UTP-18803A propellant, shall be protected from contaminants and moisture
and shall not be touched or handled with bare hands.

3.1.5 Acceptance of raw materials for UTP-18803A propellant. The lots
of raw materials to be used in the composition of UTP-18803A propellant for
the loaded case ,..sembly shall have been accepted in accordance with CSD
Quality Control Laboratory Methods and Procedures and CSD Specification
SE0719.

3.2 Propellant preparation.

3.2.1 General processing operation. Propellant processing operations
include oxidizer preparation, fuel premix, prv-ellant mixing, casting, and
curing. The flow chart for these operations is shown in figure 1.

3.2.1.1 Formulation. The formulation for propellant UTP-18803A shall
be in accordance with CSD Specification SE0719.

3.2.1.2 Raw material and premix weighout sheets. Raw material and
premix weighout sheets shall be prepared for each propellant batch, utilizing
the values expressed in CSD Specification SE0719.
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3.2.1.3 Ingredient weighing. All propellant ingredients shall be
weighed on calibrated and certified weighing equipment to an accuracy of
±0.25 percent.

3.3 Propellant processing.

3.3.1 Fuel premix A. The premix A shall consist of HX-752, IDP,
BDR-45, and PRO-TECI 2705. The HX-752 concentration in the premix A should
be 0.84 to 2.3% before the premix A is committed to the premix B. The pre-
mix A shall be agitated. This may be accomplished by mixing or circulation.
Premix A shall be prepared in accordance with IQOP 1.43.11.

3.3.2 Fuel premix B. The fuel premix B shall consist of premix A and
aluminum. Premix B shall be prepared in accordance with IQOP 1.43.11.

3.3.3 Amnonium perchlorate. The as-received lot shall conform to the
requirements of specification SE0756 and shall be protected from moisture
and contamination dui ing stora-e and processing. The ground ammonium perch-
lorate shall be analyzed for water content and particle size. Preparation
of ground amm)nium perchlorate shall be in accordance with IQOP 1.43.10.
The maximum wa ter content shall be .12%. The ground ammonium perchlorate
particle size shall be 5.9 to ll.7p. The ground ammonium perchlorate must
be prepared within 5 days before processing in the UTP-18803A propellant.

3.3.4 Propellant mixing.

3.3.4.1 Propellant premix C. The fuel premix B and ammonium perchlo-
rate shall be mixed to form the propellant premix C. Mixing shall be
accomplished in accordance with IQOP 1.43.12. The propellant premix C
mixing shall be in accordance with the limits specified in table I. After
mixing, the propellant premix C shall conform to the requirements of
table II.

Table II. Propellant Premix C Requirements

Limits
Parameter Minimum Maximum

Percent ammonium perchlorate 68.34 70.34

Percent aluminum 20.7 21.5

Liquid strand burning rate at
1,400 psig, in./sec 0.605 0.646
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3.3.4.2 In-process propellant. The in-process propellant shall con-
sist of the mixed propellant premix C and IPDI. The in-process propellant
shall be mixed in accordance with IQOP 1.43.12. The final 30 minutes of
mixing shall be performed at a vacuum of 10 sm Hg or less. The in-process
propellant shall conform to the requirements of Table III. The final pro-
pellant mix temperature shall be 140°F + 10OF as determined by a temperature
probe of the propellant.

Table III. In-Process Propellant Requirements

Limits
Parameter Minimum Maximum

Liquid strand burning rate at
1,400 psig, in./sec 0.570 0.617

Percent IPT)! at 60 + 10 min after
addition 0.34 0.48

Viscosity, kilopose
@ 5000 dynes/cm 40

3.3.5 Propellant casting.

3.3.5.1 ELSH cartridges. ELSH cartridges shall be cast under vacuum
conditions. During the casting of UTP-18803A, the absolute pressure in the
bell shall be maintained at 15C mm of mercury or less. Propellant casting
shall be in accordance with IQOP 1.43.1, 1.43.2, and 1.43.3. The final
portion of each batch may be cast under atmospheric conditions.

3.3.5.2 84-in. Char motor cartridges. 84-in. Char motor cartridges
may be cast under atmospheric conditions. Propellant casting shall be in
accordance with IQOPs 1.43.15, 1.43.16, and 1.43.17.

3.3.6 Propellant curing. The ELSH and 84-in. Char motor cartridges,
propellant samples, and bond-in-tension samples cast with UTP-18803A shall
be cured at an accumulative time of 10 days +12 hours at 140 + 10 F. At

completion of the cure cycle, the cartridges shall be cooled for a minimum
of 8 hours at ambient temperature before mandrel removal. Propellant
curing shall be in accordance with IQOPs 1.43.1, 1.43.2, 1.43.3, 1.43.15,
1.43.16, and 1.43.17. Four-pound motors shall be cured for a minimum of six
days at 140 0 + 100 F.

3.3.7 Mandrel removal. The mandrel shall be removed from the cart-
ridges in accordance with IQOPs 1.43.1, 1.43.2, 1.43.3, 1.43.15, 1.43.16,
and 1.43.17. The maximum mandrel removal force shall be 20,000 lbf for ELSH
and 84-in. Char motor configurations C12185-02-01 and -03-01. The maximum
mandrel removal force shall be 12,000 lbf for 84-tn. Char motor configuration
C12185-01-01.
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4.0 QUALITY ASSURANCE PROVISIONS.

4.1 Processin verification. Processing verification shall consist
of the tests and examinations listed in table IV. These tests and exami-
nations shall be performed for every propellant batch of UTP-l8803A.

Table IV. Processing Verification

Test or
Requirement Examination

Tesgt or Examination Paraaraph Paragraph

Propellant preparation 3.2 4.2.1.

Fuel premix A 3.3.1 4.2.2

Fuel premix B 3.3.2 4.2.2

Ammonium perchlorate 3.3.3 4.2.2

Propellant premix C 3.3.4.1 4.2.2 j
In-process propellant 3.3.4.2 4.2.2

Propellant casting 3.3.5 4.2.1

Propellant curing 3.3.6 4.2.1

Mandrel removal 3.3.7 4.2.1

4.2 Tests and examinations,.

4.2.1 Examinations. Records shall be maintained which identify the
ingredient lot numbers, propellant batch number, and weight of the material
used. The records shall contain all of the tests and certifications as
called out in the Quality Control Laboratory Methods and Procedures and
IQOP procedures. These records shall include tite, temperature, and vacuum

conditions during casting; time and temperature during curing; and mandrel
removal forces.

4.2.2 Tests. In-process control tests and analysis shall be conducted
in accordance with procedure QC-N-518 of CSD Quality Control Laboratory
Methods and Procedures, to assure compliance with the requirements of this
specificat ion.
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4.3 Acceptance. Propellant acceptance shall be demonstrated by con-
formance to the requirements of 3.3.

5.0 PREPARATION FOR DELIVY.

Safety considerations in machining and handling of UTP-18803A shall be

in accordance with Air Force Manual APM 127-100 and SE0720, UTP-18803A

propellant processing specification.

6.0 NOTES. None.
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OPERATI ONS AND UUALi I Y tLUKU ,EL.NO. I6,1
(fo&OR fOJGE ORDER QIDR PJLM f

PART NO. TITLE Ety' SARIAL NO. PLAI AV-

C11479-01-01 LOADED CARTRIDGE - ELSH 1 N/C
PLA , [E DATE ENGINEER DATE QUAI. ITV, ASSURANCE. DATE NEXT ASSY-END IEM

1CONFIGU RATION AUTHORITY CHANGE ORDEN RECORD NOR NO.

N/A
OPER, OPERATIONS WMPL.,
NO. STAMP

QR/IDR Record Q .

GENERAL INSTRUCTIONS

A, This O&QR provides the authority and attached documentation for processing
a Loaded Cartridge P/N C11479-01-01 for Contract F04611-76-C-0010.

B. APPLICABLE DOCUMENTS

Re qu Lre d

Drawinas Rev. ECO Title

C11479 A 20159 Loaded Cartridge

Plans and Procedures

IQP PCN Ticl .e

1.43.1 B None Loded Cartridge - ELSH
(PP0657)

Rev. PCN Title

2.7.1 C None Styrofoam Cure Container

2.7.1.1 Basic Basic-i Start-Up

2.9.1.5 C None Contaminated Tool Cleaning and
Solvent Reclamation Station 0650

6.2.1 A None Weighing Tchniques

6.9.2 A None Abrasive Cleanini. of Hardware

6.14.1 N/C None H-42 Heater Operation

Specifications Rev. ECO Title

40CS-90404 G " Masking and Identification

D-38
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OPERATIONS AND QUALITY RECORD OF...AGE 2
CONTINUATION SHEET A.l NO PLAN REV.

I c11479-01-01 N/C
SoPR. COUPL.

OPERATIONS STAMP

Applicable Documents (continued)

LC _evPCI 'Title

1.43.8 Basic - UTL-0040A Liner Premix
(PP0664)

1.43.21 Basic - UTL-0040A Liner Mix
(PP0677)

1.43.10 Basic - Oxidizer Prep - UTP-18803A
(PP0666)

1.43.22 A Fuel Master Batch - UTP-18803A
(PP0678)

1.43.12 B - Propellant Mix - UTP-18803A
(PP0668)

1.43.13 A Bond-In Tension (BIT)
(PP0669) Specimens

Reference

W2k Rev. PCN Title

1.43.14 Basec AL-227-70
(PP0670)

D. Station Foreman coordinate all parts and material requisitioning and
transportation requirements through completion.

E. Direction of rotation when taking measurements is clockwise, forward
looking aft.

F. All temperature recording charts are to be identified wit, P/N, S/N and
Date. All Start and Stop times are to be clearly identified. All Charts
are to be attached to O&QR upon completion.

G. All operations performed shall be performed within the scope of the CSD
Safety Manual.

H. All parts, components and materials shall have evidence of Quality Assur-
ance Acceptance prior to issue to Process Operations.

J. Operator, Area Foreman or Quality Assurance, *a applicable, shall stamp

only those operations for which a circle in indicated on the
Completion Stamp column. 0

D-39
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OPERATIONS AND QUALITY RECORD E...NO. jPAGf 3

CONTINUATION SHEET PART NO. PLAN REV,
.C 11479-0101,Q I /C

OPERATIONS STAMP

K. Area Foreman notify Quality Control at least two (2) hours prior to com-
mencing all operation steps identified with AF/Customer Mandatory Symbol
with the following exceptions.

APQ 4 Hours notification prior

D to end of Ist shift for all
second shift, weekend and

wm" Holiday operations.

L. All weighing operations to be documented as called out in the body of
IQOP. Upon completion of each weighing and recording verification of
weights, Q.C. pull all copies but hardback of Form CSD-3311 and forward
to Acceptance Center for distribution.

10 (2210) Obtain Parts, Components and Materials, listed on Configured Parts
List, from GPAO and/or Company Stores.

20 (2210) Process Loaded Cartridge in accordance with IQOP 1.43.1 in its
entirety. 0

30 (2210) Process Engineer verify Loaded Cartridge P/N C11479-01-01 process was
in accordance with IQOP 1.43.1 and is acceptable.

40 (8110) Quality Assurance verify all acceptance data is complete and acceptabl C

50 (2210) Area Supervisor forward completed Planning Package to Process Engineer
ing (Small Motor Program), Building 1240.

60 (2230) Upon completion of review forward complete Planning Package to Produc-
tion Control, Buildins 1"'A..

70 (2122) Production Control forward completed Planning Package to Data
Acceptance Center, Building 0010. 0

C$O 1113C (75/07) 
D-40
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1.43.1 REV. B PAGE I OF 29
(PP0657)

ITED
'1 TECHNOLOGIES. CHEMICAL SYSTEMS DIVISION

INTEGRATED QUALITY AND OPERATIONS PROCEDURE

LOADED CARTRIDGE PROCESSING EXTENDED LENGTH
SUPER HIPPO

EFFECTIVITY: NAME DATE

Rel. No.

OPERATIONS PLANNER/WRITER: -.A2zf

APPROVED BY:

Safety Engineering: ;Z-/1"77

Quality Assurance: __,_..:___ 2_ '
Project Engineer:7

Operations Engineer: -//

Program Management:

Operational Propellant Committee: 3/

RELEASED BY: __ __ _ __ __ _ __ _

REVISION DATE DESCRIPTION

A 7/2/76 Incorporates PCN's Basic-i, Basic-2,
Basic-3 and Process Improvements.

B 3/7/77 Incorporates PCN A-I, A-2, A-3, A-5
and A-6 for Process Improvements.

D-41(
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Rel. No.
1.43.1 REV. B
(PP0657) PAGE 2 OF 29

SECTIMV TITLE 
PAGE

1.0 SCOPE 
4

2.0 SUPPORT REQUIREMENTS 
4

2.1 EQUIPMENT AND MATERIALS 
4

2.2 DOCUMENTS 
5

2.2.1 REQUIRED 
5

2.2.2 REFERENCE 
5

2.3 EXTERNAL SUPPORT 
5

3.0 SPECIAL CONSIDERATIONS 
5

4.0 PREREQUISITES 
6

5.0 DETAILED OPERATIONS 
/

5.1 CARTRIDGE PREPARATION 
7

5.2 LINER PREHEAT AND LINING 
8

5.3 CASTING TOOLING PREPARATION AND INSTALLATION 9
5.4 PREPARATION OF CASTING OVEN 11
5.5 INSTALLATION IN OVEN 
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1.0 SCOPE

1.1 This procedure provides detailed instructions for the processing
of a loaded Cartridge P/N C11479-01-01.

2.0 SUPPORT REQUIRD(ENTS

2. 1 EQUIPMENT AND MATERIALS

Name Part No. CSD Stores No. 0tL.

Heater, Portable H-42 - 2 each

Hardware Prep. Dolly 7000-596 or 913 - 3

1,1,1, Trichloroethane - 80015 A/R

Kraft Paper - 72562 AIR

Cheesecloth - 36086 AIR

lower Oven Stad 7000-784 - 1

Adjustable Oven Stand 7000-783 1

Intra-Station Dolly - 1

Loaded Case Lift Fixture C10294 1

Valve - Laddish - 1

Extension Tube 7200-192-252 1

Tube-Casting 6.0" Dia. - I

Casting Tube Assembly C01642/C01714 1

Hose Extension 7000-168 - 1

6" Black Rubber Hose - 80895 AIR

Vinyl TIupe - 80031 A/R

RKL Valve Diaphram - 80917 AIR

Perchloroethylene - A/R

Polyethylene Sheet - 72761 AIR

Casting Tooling Complete C12026 - I

80 Grit Sandpaper - AIR

Straddle Carrier 7000-911
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2.2 DOCUMENTS

2.2.1 Required

DrawinTgs

C11479 Loaded Cartridge - ELSH

Specifications/Forms Title

4OGS-90404 Marking and Identification

Plans & Procedures

P.O.P. 6.14.1 H-42 Heater Operation

P.O.P. 6.9.2 Abrasive Cleaning of Hardware

PO.P. 2.71.1 Startup

P.O.P. 2.91.5 Contaminated Tool Cleaning and Solvent
Reclamation Station 0650

P.O.P. 6.2.1 Weighing Techniques

2.2.2 Reference

None

2.3 EXTERNAL SUPPORT

None

3.0 SPECIAL CONSIDERATIONS

3.1 Follow all Station Safety Procedures.

3.2 All parts and materials shall have evidence of Q.C. Acceptance
prior to use.

3.3 All operations shall be performed in the sequence presented.
All out-of-sequence operations shall be accomplished using a
Procedure Change Notice (PCN).

3.4 Operator, Area Foreman or Quality Assurance, as ap licable, shall
stamp only those operations for which a circle is indicated
in the OPER. or Q.A. columns. The date the 5 operation is

performed shall be entered beneath each respective stamp.
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3.5 Changes to this procedure shall be accomplished by issuance of
appropriate PCN's. PCX's shall be annotated at the affected
operation within the body of the procedure.

3.6 Record all data per requirements of IQOP.

3.7 WARNING/CAUTION inserts are followed by special or safety instruc-
tions to be accomplished.

3.8 Grain Protectors (7001-002) should remain installed when the cart-
ridge is being worked on. Dust Cover (7000-837) whall be installed
on the cartridge whenever it is not being worked on.

When Grain Protectors are not in use,
stack so that RTV'd surfaces are pro-
tected.

3.9 All propellant Surface Spills Only shall be cleaned up immediately.
In the event of a maior spill, (i.e., propellant spilled onto oven
floor), no attempt shall be made to clean up until cartridge has
been removed from the area. Notify Health and Safety Engineering
iIediately of all major spills.

3.10 In raining or foggy weather, motor unit shall be covered with Poly-
ethylene sheeting during outside operations, during installation in
oven, and during casting tooling set-up.

3.11 A static electricity grounding cable shall be connected to mix bowl
trainer while it is at oven area.

4.0 PREREQUISITES

4.1 Verify that all drawings specified as required for the accomplish-
ment of this procedure are valid and available for the work area.

4.2 Ensure all hoisting and lifting equipment associated with this
procedure displays evidence of current certification.

4.3 Ensure all precision measurement equipment associated with this

procedure displays evidence of current calibration status at time
of use.

4.4 Station Foreman shall ensure that liner cure oven is clean and
free of debris.

4.5 Operator shall read Hazardous Material Bulletin on 1,1,1, Tri-

chloroethane and Methylene Chloride and Perchloroethylene.

4.6 Operator shall read Safety Regulation No. 19 (Airless and Com-

pressed Air Spray Painting Operation).
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5.0 DETAILED OPERATIONS

5.1 CARTRIDGE PREPARATION (STATION 0210/0211)

5.1.1 Area Foreman verify receipt of Cartridge P/N _

and record Serial Number . Visually check 0
insulation for irregularities. Any irregularities noted at
anytime during processing operations shall be reported to
the cognizant Process Engineer immediately.

5.1.2 Using Lift Fixture (Cl0294) lift and place the empty cart- (
ridponto the Hardware Preparation Dolly. Remove the Lift
Fixture.

Support Restrictor using I" x 18"
boards.

5.1.3 Using 60-120 grit abrasive cloth, lightly sand inside sur-

faces of the insulated cartridge to remove all gloss and
surface contaminants.

5.1.4 Cover Restrictor with Kraft paper. Q
5.1.5 Using clean cheesecloth dampened with clean 1,1,1, Trich-

loroethane solvent, thoroughly wash a 4-6 square foot area 0
on Insulation sidewall. Discard cheesecloth after wiping

area. Rewipe area with a clean cloth dampened with 1,1,1,
Trichloroethane. Repeat as necessary until cloth shows no
sign of contamination. Sidewall insulation, and sidewall
of the cartridge shall be cleaned from Aft to Forward,
progressively by section, e.g., Aft insulation, Cartridge

sidewall.

i _I1
A slight yellowish discoloration

of cloth is normal and should not
be considered contamination.
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5.1.6 Remove Kraft paper from restrictor.

5.1.7 If there are water spots on restrictor, remove by washitg
with detergent and rinse carefully with water prior to
cleaning with solvent.

5.1.8 Wash restrictor with 1,1,1, Trichloroethane washing from
O.D. to I.D. Wash a 4-6 square foot area, discard cheese-

cloth after wiping area. Rewipe area with a clean cloth
dampened with 1,1,1, Teichloroethane. Repeat as necessary
until cloth shows no sign of contam:naton.

A slight yellowish discoloration
of cloth is normal and should not
be considered contamination.

5.1.9 Visually inspect cleanliness of insulated surfaces.

5.2 LINER PREHEAT AND LINING (STATION 0210/0211)

+ 10OF

5.2.1 Preheat cartridge at 215°F - O°F for a minlmum of 120 hours.
Record below:

Tim, Started: Temp: OF

Time Ended: Temp: F Q

5j2.2 Cool cartridge to a surface temperature of 1150 + 15°F prior
to applying UTL-0040A Liner. Record surface temperature.

Surface Temperature

D-48



1.43.1 REV. 3 PAGE 9 OF 29

(IP0657)

OPER _0_.A

5.2.3 Q.C. verify the following application of UTL-0040A Liner is
to be applied following the sequential contin ous completion
of the 120 hour min. pre-heat. Surface'temperature of the
cartridge is to be a miniuum of 10OOF to a maximum of 1300F,
before the application of the UTL-0040A Liner.

5.2.4 Obtain Q.C. accepted UTL-OO40A Liner and record Batch No.
below. 0
Batch Nmber

5.2.5 Prepare all samples per IQDP 1.43.13.

5.2.6 Apply a coat of approximately 25 lbs. of UTL-0040A Liner to
the entire inside surface of the cartridge and restrictor I l
using new brushes as required (.020 liner of all surfaces).

Keep the liner out of the lift
holes.

5.2.7 Q.C. verif-y liner coat applied is between 20 to 30 lbs.
and entire inide surface is completely covered. AFQC0

Tare, Liner Gross Weight D
Tare, Weighed Back

Net Liner Weight

5.3 CASTING MtOLING PREPARATION AND INSTALLATION (STATION 0210
0211)

5.3.1 Using the Lift Fixture (C10294) lift the lined cartridge
to a convenient working height.

5.3.2 Ensu-e that the Plywood Ring (C12026-17-01) is in place. L
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5.3.3 Lower the cartridge into the Baseplate (C12026-01-01). Q
5.3.4 Remove the Lift Fixture (C10294). Q
5.3.5 Wash down core with a clean white cloth dampened with 1,1,1,

Trichloroethane. Spray or wipe the core with a solution of
25% Down Corning High Vacuum Grease and 75% Methylene Chloro
ride. At completion of spraying operations using three
legged sling raise the core and check that the Fwd edge
of the cure that mates with the forward restrictor is free
of dirt, liner, oil, etc. Lower this core over the three
(3) Alignment Pins located in the Baseplate. Do not lower
the core completely at this time.

5.3.6 Inscall the three (3) each Hold Down Rods (C12026-14-01). Q
Do not tighten the Hold Down Nuts
at this time.

5.3.7 Lower core completely onto the restrictor. Remove the
Three Legged Sling.

5.3.8 Lower the Rounding Ring into the Aft end of the motor case
insuring that the three (3) holes in the core align with
the three (3) lift holes in the rounding ring. These holes
are used with the three (3) core alignment cables to center
the core.

5.L.9 Remove the three (3) legged sling. Q
5.3.10 Install the three (3) each Turnbuckle assemblies items 59,

61 and 62 of Dwg. C12026, used to hold the top rounding
ring in position.
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5.3.11 Install the three (3) each core centering cables item 42,
63 and 64 of Dwg. C12026. 0

5.3.12 Center the core within .060 inches and record below:

00 1200 2400 0 0

5.3.13 Tighten the three core hold down nuts to snug. 0

5.3.14 Weigh the completed casting tooling assembly and record 0-"\
weight below. See CWR No. 0

Weight

5.3.15 Cover cartridge using polyethylene. Also cover samples as
requir ed.

5.3.16 Area Foreman or Working Leader an( Q.C. review Operations
5.0 through 5.3.15 for proper and complete entries on each
operation.

5.3.17 Transport cartridge to Casting Oven (Station 0980) and
samples to Station 0560, using 5,000 lb. capacity truck 0
or trailer.

5.4 PREPARATION OF CASTING OVEN (STATION 0980)

5.4.1 OPE door to oven shelter.

5.4.2 Move oven shelter away from oven.

5.4.3 Check oven and stands for cleanliness and clean as required.
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5.4.4 djusc ven stand heW to pie bole b. 11.

5.4.5 Ensure ove stand Is lmr. Level as required. Q
5.4.6 Install work stands as required.

5.5 ITALUTI( IM WU (STATIO 0980)

5.5.1 Center crane hook over cartridge. Place lifting eye over
c-ane hooks lift the cartridge aud place on the adjustable

oven stand in designated are marked an stand. Disconnect
and remove cran.

5.5.2 Ensure that core holddown rods are properly locked and the
three (3) core centering cables are tight. Install core
cover.

5.6 ASSIBLY OF SIDE CASTDIG TOWLIG (STATIN 0980)

5.6.1 Install clean, assembled oven valve and Extension Tube
(7200-192o252) as required. 0

5.6.1 Assemble the 3600 Casting Spider (C10053-24-31) with 30"
tubes and 900 elbows and install over the top of the core.

5.6.2 Install the interior casting tooling consisting of one (1)
6.0" SS pipe with a 900 bend on one end, and one (1) 6.0"
SS pipe long enough to center the opening of the 900 bend
over the center of the 3600 casting spider.

5.6.3 Install casting line support under spider.
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5.6.4 lAsk all claps, nuts, and threaded portions of claps, and
core centering cables with vinyl tape as required to protect
threaded areas.

5.6.5 Install casting height indicators (4) equally spaced around
rounding ring.

5.6.6 Ensure that internal casting tooling is secure. Q

5.6.7 Install 6" diameter metal cap on inlet of oven valve and
secure, 0

5.6.8 Ensure that oven/oven lid noting interfaces are free of
foreign particles.

5.6.9 Clean both sides of each oven lid sight glasses with glass
cleaner,

5.6.10 Q.C. check centering of core at three (3) equally spaced
angular locations and record. 0

00

1200

2400

5.6.11 Imiediately prior to oven lid Installation, Area Foreman
make insj ection of the lined cartridge for visible signs
of contamination. Area Foreman or Working Leader to record 0
oven being used, time and date when the lined cartridge
vas installed in the oven. Notif7 Project Engineer if
contamination exists.

OVER NO;~' ________

T .. DATE
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5.6.12 Install oven lid, checking position of guide lugs. Allow
slings to go slack. 0

5.6.13 Disconnect hoist from oven lid and position hoist away from
oven.

5.6.14 Connect oven lamp system and turn oven lamps ON. Q
5.7 PREHEAT AND LINDE CURE (STATION 0980)

5.7.1 CLOSE vent valves. Q
5.7.2 Turn air circulation fan ON. Q
5.7.3 Install oven recorder charts and mark significant start and

stop times as they occur. Record cartridge serial number
and data on recorder chart. Change charts daily. Add
appropriate completed oven charts to this IQOP.

5.7.4 For preheat set temperature controller to 1400F. Set
temperature control on In-Line Heater to 2000F. 0

5.7.5 Preheat cartridge for 15-17 hours to cure the UTL-0040A
Liner at 1400 + 100F. Hold in oven at 130°F-150oF for no
more than 24 hours prior to casting propellant. Liner cure
and preheat to start at time oven reaches 1400 + 100 F.

IN OUT
TIME: DATE: TIME: DATE:

OVEN TP: Of _OF
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5.7.6 Assure no foreign objects on liner or restrictor. Notify
Project Engineer of any objects. 0

Casting must start within 24 hours
of completion cure.

5.7.7 Turn oven fan OFF, prior to start of vacuum. Q
5.7.8 Close oven valve.

5.7.9 OPEN oven vacuum valve.

5.7.10 Turn vacuum pump ON.

5.7.11 Pull vacuum in oven to a minimum of 75 mm Hg (or less) and
record ...... 0_

5.7.12 Project Engineer examine lined cartridge while under vacuum
to determine if unbonds exist as demonstrated by bubbles
under the sidewall insulation. If bubbles exist, DOCUMNT
the event.

5.8 CASTING OPERATION (STATION 0980)

Absolute pressure shall be at or
below 75 mm Hg for casting. Com-
pletion of casting the final batch
may be cast at ambient pressure.

Notify Are& Foreman and Process
Engineer of any unusually long
casting times (over 40 minutes).
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5.8.1 Prepare mix bowl and propellant samples per IQOP and P.O.P.

6.3.1.

5.8.2 Remove the 6" diameter metal cap from oven valve and install
black rubber hose assembly consisting of 2 each 6" Laddish
Ferrule and " of rubber hose clamped to ferrule.

5.8.3 Install the 6" diameter metal cap on open end of black
rubber hose assembly.

5.8.4 Position mix bowl adjacent to oven to allow connection of
casting line. 0

Install grounding strap.

5.8.5 Remove 6" diameter metal cap from black rubber hose assembly
and mix bowl discharge tube. Connect casting line to mix
bowl.

5.8.6 Receive Q.C. Lab acceptance of each propellant batch from
Area Foreman prior to casting. After Q.C. Batch Acceptance
is received, begin casting. Record propellant batch data
below.

Do not exceed 15 psi on 400 gallon
mix bowl.

Batch Q.C. Acceptance Start Finish Vacuum Pot

No. Time Datei Badee Cast Cast M of Hi, Pressure Oner"
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5.8.7 Connect station air line to mix bowl pressure lid and
slowly pressurize mix bowl to approximtely 15 psig. Do
not exceed allowable pressure of 15 psig.

5.8.8 Connect station air line to mix bowl discharge valve air
motor open line fitting.

5.8.8.1 Disengage lock on discharge valve located under bowl.

5.8.9 OPEN oven valve.

5.8.10 OPEN mix bowl discharge valve.

5.8.11 Remove station air line from the open line fitting and
reconnect to the mix bowl discharge valve air motor close
line fitting.

Do not turn on air at this time.

5.8.12 Observe propellant flow and cast until mix bowl is empty
or until propellant reaches the bottom of the casting level
indicator.

Rubber hose will collapse when

bowl is empty.

5.8.13 CLOSE mix bowl discharge valve. Remove air line.

5.8.13.1 Lock mix bowl discharge valve.
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5.8.14 CLOSE oven valve.

5.8.15 On final batch complete Step No. 5.9.3 before disconnecting
propellant pot.

5.8.16 Disconnect air line from mix bowl pressure lid and open vent
valve.

5.8.17 Disconnect casting line from mix bowl discharge tube.

5.8.17.1 Disconnect grounding strap.

5.8.18 Install 6" diameter metal cap on casting line.

5.8.19 Install 6" diameter metal cap on mix bowl discharge tube
and send mix bowl to Station 0560 and recycle per P.O.P.
2.91.5.

5.8.20 Repeat Steps 5.8.1 through 5.8.19 until cartridge mit is
cast to bottom of casting height indicator.

Retain last mix bowl at oven for
possible propellant top-off re-
quirements.

J
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5.9 POST-CASTING OPERATIONS (STATION 0980)

5.9.1 Close vacuum valve. Turn vacuum pump OFF. OPEN oven vent Q
valve.0

Hand operated vent valve at oven
may be used to vent oven.

Prior to removing oven lid, vacuum
must be released and oven light cord
must be disconnected.

When removing oven lid during rain,
protect cartridge by raising lid
sufficiently to allow a sheet of
plastic tarp (clean and dry) to
be placed over the component.
After the grain is protected,
remove the lid and move the
shelter over the oven. Conduct
all finishing operations under
the protection of the shelter,
Use only conductive plastic
sheeting to cover loaded components.

5.9.2 Renove oven lid. Position oven lid on wooden blocks

adjacent to oven in designated area.

5.9.3 Ensure that propellant is cast to + inches
below the top of the cartridge rounding ring. If more pro_-()
pellant is required add, using side casting system. Do not
use propellant that has been scraped from the sides of the
pot or the casting lines. Disconnect mix bowl.

Remove excess propellant using
non-metallic tools.

D-59



/1.43.1 REV. 3 AZ 20 OF 29
(PP0657)

OPER q.A.

5.9.4 OPEN PKL valve.

5.9.5 Remove casting tube assembly, oven valve, open extension
tube, casting height indicator, core cover, 3600 casting
spider, and masking on core centering cables.

5.9.5.1 Install 10" dia. metal cap on oven casting line port.

To avoid trapping air when troweling
propellant, jiggle the trowel as it
moves over the propellant surface.
Do not drag the trowel to cause
folding of the propellant.

5.9.6 Trowel propellant surface smooth and level to +
inches below the toD surface of the cartridge rounding ring.
Provide 3600 propellant fillet -' high min. at sidowall
interface.

5.10 CURNG IN OVEN (STATION 0980)

For those operations steps not
complied with (due to different

types of cure) N/A operation step
circle.

5.10.1 Install oven lid, checking position of guide lugs.

5.10.2 Start up oven per Station P.O.P. 2.71.1.
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5.10.3 Cure propellant a total of 240 ± 12 hours at 1400F 100F.
(Cure time starts when oven teperature reaches a minimum
of 1300F.)

OVEN USED:

TIME IN: TEP: Q

TIME OUT: TEMP: OF 

5.11 CARTRIDGE REMOVAL FROM OVEN (STATION 0980)

5,11.1 Using crane, remove oven lid as required. 1 )

When removing oven lid during rain,
protect cartridge by raising lid
sufficiently to allow a sheet of
plastic tarp (clean and dry) to be
placed over component. After the
grain is protected, remove the lid
and move the oven shelter over the
oven for protection. Conduct all
finishing operations under the pro-
tection of the shelter. Use only
conductive plastic sheeting to cover
loaded components.

5.11.2 Check lifting eye for propellant. Clean if required. Q
5.11.3 Center crane hook ver cartridge. Place lifting eye over

crane hook. Lift and remove cartridge from oven. 0

5.12 CURING IN CURE CONTAINER (STATION 0980)

5.12.1 Transfer segment to cure container immediately after casting
and troweling propellant if cartridge is to be container
cured, 

0
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5.12.2 Connect oven thermocouple and verify proper operation of
thermocouple and temperature recording equipment.

5.12.3 Install cartridge in cure and shipping container base. Dis-
connect and remove crane. Level cartridge with 6 foot car- (
penter level. Retrowel propellant surface to a smooth, 0
level finish as required. Using 7000-923 Lift Fixture and
crane install container side on base with an outlet 1800
from air inlet on base. Remove lift fixture.

5.12.4 Hook-up and operate H-42 heater per P.O.P. 6.14.1. Q
5.12.5 Cure a total of 240 ± 12 hours at 140oF + 100F. Cure et-rts

when container temperature reaches 1300F.

CONTAINER LOCATION:

TIME START: TEM4P: OF

TIME C(MLETED: TIP: OF_0

5.12.6 Remove cure container sides with 7000-923 Lift Fixture and
crane and place approximately one-half way between ovens
0981 and 0982.0

5.12.7 Q.C. review records ad assure that propellant was cured

240 + 12 hours at 140 F ± 100F.

5.13 COOL DOWN (STATION 0980)

5.13.1 Cool down starts when temperature controller is changed to
a 750F setting or cartridge is removed from oven or Cure
Container.
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5.13.2 Total cartridge cool down cycle is 8 hours min.

TIME START: TEMP: OF

TIME COMPLETE: TEMP: 0FQ

5.14 WEIGHING OPERATIONS (STATION 0211)

5.14.1 Using a crane lift the Loaded Cartridge to a sufficient 0

height so that a low boy trailer may be positioned under 0
the loaded Cartridge. Lower the cartridge onto the trailer
and secure. Remove crane.

Lift to be straight and vertical
so as to minimize side load forces
on the lift pin bolts.

5.14.2 Transport the loaded cartridge to Station 0211 between 1630
- 0700 hours on normal working days. Non-working days,
transportation may be accomplished at Area Foreman's request 0

5.14.3 Using a crane lift the loaded cartridge straight up to a
sufficient height so that the low boy trailer may be removed
Move and position the cartridge over the floor scale and
lower. Remove crane.

5.14.4 Place in center of scale and disconnect cartridge from craa,'t
Weigh loaded cartridge rounding ring, casting base and corc

assembly attached. Q.C. observe weighing and verify con- 1 0
figuration is same as in Operation 5,3.14. Concur on weight.
Area Foreman or Working Leader and Q.C. complete CWR and

verify the following:

I[
Record weight below:

CWR No. Propellant Weight LBS.
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5.14.5 Using crane lift the loaded cartridge and move to a location
where the trailer may be positioned.0

5.14.6 Lift the loaded cartridge to a sufficient height so that a
low boy trailer may be positioned under the loaded cartridge
lower the cartridge onto the trailer and secure. Remove
crane.

Lift to be straight and vertical
so as to minimize side load forces
on the lift pin bolts.

5.14.7 Transport the loaded cartridge to stripping pad at Station
0453.

5.14.8 Using a crane lift the loaded cartridge straight up to a
sufficient height so that the low boy trailer may be
removed, Lower the cartridge. Remove crane.

5.15 STRIPPING, TRfIMING, INSPECTION (STATION 0453)

A maximum of 5 personnel allowed
during core removal, stripping
and trimming operations. Only
I unit at one time on Strip Pad
0453.

5.15.1 Remove propellant from the threaded ends of the three each
core stabilizer cables before removing nuts. Remove all
tape and propellant splatter.

5.15.2 Remove three each core stabilizer cables. Q
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5.15.3 Back off the three (3) each core hold down nuts (C12026-51l)0

5.15.4 Raise the core hold down rods approximately 4.0" by turnin
* counter clockwise and hold in place with the core hold dow

nuts.

5.15.5 Remove the pins from the core hold down rods and tape to

rods. 0

Do not exceed 9,000 pounds, If

core does not come loose at 9,000
pounds proceed with Step 5.15.7.

5.15.6 Using crane with a crane scale plus 3-legged handling

sling with a 9,000 pound capacity, remove the core.

Ii core comes free N/A Step 5.15.7
through 5.15.14.

5.15.7 Attach hydraulic cylinder assembly (composed of items
C12026-66 and C12026-33) over the 3 hold down rods and
secure in place using 3 core hold nuts (C12026-51).

5.15.8 Attach hydraulic power unit to hydraulic fitting on
hydraulic cylinder. 0

5.15.8.1 Make gauge mark on core at grain level.

Do not exceed a hydraulic pressure of
6,000 psig during core removal opera-
tion. If the core does not release
after 15 minutes, contact Process
Engineer.
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5.15.9 Slowly apply bydxsalic pressure to the core is steps of

500 psig. Holding for 15 minutes betwe steps mtil a
hydraulic pressure of 6,000 psig is obtained. Release Q
hydraulic pressure and aais slowly increase pressure to
6,000 psig. U6m core comes loose, SmSe mark will be
approzimtely 1f to 2r above the praim surface. Record
PSI force required to release the core from the propellant
and the time.

PSI TiE

Core most be exercised to preveat
contamnation by hydraulic fb"id.

5.15.10 Release hydraulic pressure by oving fluid directional
flow selector to opposite position.

5.15.11 Discoimect hydraulic lines and replace cap protectors in ( ' N
snap-tite fittings. 0

5.15.12 Coil hydraulic lines and replace on rack for future use.
0

5.15.13 Remove 3 core hold down nuts securing the hydraulic
cylinder assembly. Remove the hydraulic cylinder assembly 0

5.15.14 Using the overhead crane with a crane scale, 3-legged C>
handling sling, remove the core.

Do not exceed 9,000 pounds with sling
attached. If core does not come loose
at 9,000 pounds notify Process Engineer.

5.15.15 Secure core on core pallet. Remove crane aod handling
sling.

5.15.16 Record the following:

CORE REW)VED: DATE: _ ______TD(E.
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OPtA.

ttrm care most be ezercised to

prent dama to terse coating.

Rounding ring, baseplate, OW Ring
and core clemift end storage ay
be completed at my time prior to
cmpletion of Step 5.16.5.

5.15.17 Using now-metallic scrapers and 1,1,1, Trichloroethane,
remve all propellant from core and wipe clean with cheese- )

cloth dampened with 1,1,1, iricbloroethane. Return core to
AO or Station 0211 for storage.

5.15.17.1 Release turnbuckles on 3 am cables securing rounding
ring to baseplate. Remove cables at rounding ring. 0

5.15.18 Using overhead crane with 3-legged aling, lift and remove
the top rounding ring (C12026-12-01), clean rounding ring,
and return to Station 0210 or storage.

5.15.19 Clean off propellant splashings on case insulation. Q
5.15.20 Trim flashings ft.-m bore interface until level with aft

propellant surface. 0

5.15.21 Install Lift Fixture (C10294) on crane. Center lift fixture
cartridge and lower until pins will engage holes in cart-
ridge. Lock pins in place. Lift cartridge until it clea;ts
center post of baseplate.

5.15.22 Position 6 each 18" x 24" blocks, double stacked in 3 equal
spaces under cartridge. lower until cartridge touches blocks iL J
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OPEt .A.

5.15.23 Reoe rubber restrictor .3" ± .1" inboard of propellant
bore using Bocing Kaufe and utmrrd strokes. Clean as
required. Cogizent Engineer to be present during operation0

5.15.24 Examine all exposed propellant surfaces for raised or
depressed areas. Areas 1.0" or less in diameter are to
be left undisturbed. All raised or depressed areas of
greater than 1.0" in diameter are to be explored, trimed,
and blended.

5.15.25 Visually inspect for bonding separation
between propellant and liner. ] U

5.15.26 Visually inspect for cracking or voids.
No cracks alloyed. No voids vith a [ (
dimension greater tha- 1.0 inch allwed.

5.15.27 Measure and record:
00 900 0 !

Bore DIA: _ d

Center

Aft

0 2L 180 270

Grain
Length

5.16 STORAGE (STATION 0451)

5.16.1 Place loaded cartridge on a C10295 Shipping Base. Install
four (4) each tie down cables and tighten turn buckles until
cables are snug.
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OPIER Q.A.I

5.16.2 Lift and place cartridge with shipping base attached n a
26,000 aft. capacity trailer. Disconnect crane from lift
fixture. Secure cartridge to trailer. Have trailer to
pa 0451.

5.16.3 Center crane over lift fixture and attach crane to shackle
on lift fixture. Lift and rmove cartridge from trailer and
place on pad. Release lift fixture from cartridge and remov 0
remove with the crane. Move lift fixture to designated area
and disconnect from crane.

5.16.4 Cover top of cartridge with a 10' x 10' sheet of velostat.
Secure with tape. Place plywood shipping cover on top of
cartridge and cover with a 12' x 12' poly sheet. Secure 0
with tape.

6.0 SECURDIG

6.1 Area Foreman, Q.C. and Process Engineer review entire
procedure. Verify all operations have been completed,
pioper and complete entries have been made, all items
on associated paperwork have completed action of dis-
positions and acceptance.

Q.C. INSPECTION: 0 DATE:

AREA FOREMAN: 0 DATE:

PROCESS ENGINEER: 0 DATE:

7.0 APPENIDIX
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fic& QoWAM am QOP . of 4
PAIWT 00. T1T144 OTT-o SVIJ C .#% MEW.

C11479-02-01 LOADED CARTRIDG - ELSE 1 j /C 

#wage *Avg O6atiEl* S A SSUMVIC C -' I LSSY-D 0["

*--. L NA/A

NO. u A-T0M*PR-OERTIN IS© i
* .$*/IDR RECOR*D

10
GENERAL INSTRUCTIONS

A. This O&QR provides the authority and attached documentation for process-
ing a Loaded Cartridge PIN C11479-02-01 for Contract F04611-76-C-0010.

B. APPLICABLE DOCEMENTS

Required

Drawings Rev. i ECO Title

C11479 A 20159 Loaded Cartridge

Plans and Procedures

IQOP Rev. PCN Title

1.43.2 a None Loaded Cartridge - ELSH
(PP0658)

P.R.e. Rev. PCN Title

2.7.1 C None Styrofoam Cure Container

2.7.1.1 Basic Basic-1 Start-Up

2.91.5 C None Contaminated Tool Cleaning and
Colvent Reclamation Station 0650

6.2.1 A None Weighing Techniques

6.9.2 A None Abrasive Cleaning of Hardware

6.14.1 N/C None H-42 Heater Operation

Specifications Rev. ECO Title

40GS-90404 G - Marking and Identification
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10IF 4

CONTI'JATION SHEET EIT .O.- PLAkt.2.

I C11479-02-01 I N/C

O. OPEATIONS Si-UP

Applicable Documents (continued)

Rev. 1WH Title

1.43.8 Basic - UTL-0040A Liner Premix
(PF0664)

1.43.21 Basic - UTL-0040A Liner Nix
(PP0677)

1.43.10 Basic - Oxidizer Prep - UTP-18803A
(P10666)

1.43.22 A - Fuel Master Batch - UTP-18803A
(PP0678)

1.43.12 B - Propellant Mix - UTP-18803A
(PP0668)

1.43.13 A - Bond-In Tension (BIT)
(PP0669) Specimens

Reference

IQOP Rev. PCN Title

1.43.14 Basic - AL-227-70
(PP0670)

D. Station Foreman coordinate all parts and materials requisitioning and
transportation requirements through completion.

E. Direction of rotation when taking measurements is clockwise, forward
looking aft.

F. All temperaAure recording charts are to be identified with P/N, S/N
and Date. All Start and Stop times are to be clearly identified. All
Charts are to be attached to O&QR upon completion.

G. All operations performed shall be performed within the scope of CSD
Safety Manual.

H. All parts, components and materials shall have evidence of Quality
Assurance Acceptance prior to issue to Process Operations.

J. Operator, Area Foreman or Quality Assurance, as applicable, shall stamp
only those operations for which a circle ( is indicated on the
Completion Stamp coluum.
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CONTINUATION SHEET RT o. ,O.

r C11479-02-01 1X/Cow

[ERAO^ TI S I sTA

K. Area Foreman notifj Quality Control at least two (2) hours prior to com-
mencing all operation steps identified with AF/Customer Mandatory Symbol
with the following exceptions.

f- 4 Hours notification prior
to end of 1st shift for all
second shift, weekend and

w Holiday operations.

L. All weighing operations to be documented as called out in the body of
IQOP. Upon completion of each weighing and recording verification of
weights, Q.C. pull all copies but hardback of Form CSD-3311 and forward
to Acceptea'e Center for distribution

10 (2210) Obtain !arts, Components an4 Materials, listed on Configured Parts
List, from GPAO and/or Compiny Stores.

20 (2210) Process Loaded Cartridge in accordance with IQOP 1.43.2 in its
entirety.

0 (2210) Process Engineer verify Loaded Cartridge P/N C11479-02-01 process

was in accordance with IQOP 1.43.2 and is acceptable.

40 (8110) Quality Assurance verify all acceptance data is complete and
acceptable. 0

50 (2210) Area Supervisor forward completed Planning Package to Process
Engineering (Small Motor Programs), Building 1240. 0

60 (2230) Upon completion of review forward complete Planning Package to

Production Control, Building 1240.

70 (2122) Production Control forward completed Planning Package to Data

Acceptance Center, Building 0010. 0 1

E-73

cso 1 13c 7s/o7)



CONFIGURED PARTS LIST I"
Pa NO hLE a(ML NtO. ftLft Utv.

C 1 14 79 -0 2 -0 1 A n - U T - N t
TV 10 MAIM ACCT. NtO. 050t4. NO. *.O.ft. NtO.O LIVIEN TO *Los. RooNm

r 0210
MA~r*L'lfm AL ISSUE @V 'MAT L. ISSuE *YNI 5CU

SO CONT S ol CO~l NO. SO COVT NO. Open yEs .

NIA N/A
STR OTY SERIALILOT EXT. OTY

STORE OTY NO.PART NO. IMAJOR NOUNIDESCRIPTIOI SOZEc ECOIS
RMLOCP RE I MEv. OC TRACE NO OTY ISS.

1 1EA C10279-02-01 I CartridgeI I I
I I I

AR I UTL-0040A I LinerI I
I I I

A I UTP-18803A PropellantI II
I I I

AR AL-227-70 Liner (SE0250)
I I I
I I I
I I I

I I I

I I I

I I I
I I
I I I
I I I
i I I
I I I
I I I

I I I
F I I

I II
I I I
I I I
I I I
i I I
I I I
I I I
I I I
I I I I
I I I _________
IT 4~ I 1I3
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1.43.2 REV. 3 PAGE 1 O1F 29
(PP0658)

UNITlED
i TIECHNOWOUES.- CHEMICAL SYSTEM DISION

INTEGRATED QUALITY AND OPERATIONS PROCEDURE

LOADED CARTRIDGE PROCESSING EXTENDED LENGTH
SUPER HIPPO

EFFECTIVITY: NAME DATE

Rel. No.

OPERATIONS PLANNER/WRITER: _9 -//-7 7

APPROVED BY:

Safety Engineering:, _ -i"7

Quality Assurance:__ _ _ _ _2/51 7
Project Engineer: ____________

Operations Engineer:________________ __________7

Program Management: 3//',
Operational Propellant Coummittee:)V '

RELEASED BY: 3__________ _____

REVISION DATE DESCRIPTION

A 7/2/76 Incorporated PCN Basic-I and Basic-2
and engineering improvements.

B 3/7/77 Incorporates PCN A-1, A-2, A-3, A-4
rnd A-5 for process improvements.
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Rel. No.
1.43.2 REV. 3

(PP0658) PAGE 2 OF 29

CONTENTS

SECTION TITLE PAGE

1.0 SCOPE 4

2.0 SUPPORT REQUIREMENTS 4

2.1 EQUIPMENT AND MATERIALS 4

2.2 DOCUMENTS 5

2.2.1 REQUIRED 5

2.2.2 REFERENCE 5

2.3 EXTERNAL SUPPORT 5

3,0 SPECIAL CONSIDERATIONS 5

4.0 PREREQUISITES 6

5.0 DETAILED OPERATIONS 7

5.1 CARTRIDGE PREPARATION 7

5.2 LINER PREHEAT AND LINING 8

5.3 CASTING TOOLING PREPARATION AND INSTALLATION 9

5.4 PREPARATION OF CASTING OVEN 11

5.5 INSTALLATION IN OVEN 12

5.6 ASSEMBLY OF SIDE CASTING TOOLING 12

5.7 PREHEAT AND LINER CURE 14

5.8 CASTING OPERATION 15

5.9 POST-CASTING OPERATIONS 19

5.10 CURING IN OVEN 20

5.11 CARTRIDGE REMOVAL FROM OVEN 21

5.12 CURING IN CURE CONTAINER 22

5.13 COOL DOWN 22

5.14 WEIGHING OPERATIONS 23
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Rel. No.______
1.43.2 REV. 3
(PP0658) PAGE 3 OF .29

CONJTENTS (continuVed)

SECTION TITLE PAGE

5.15 STRIPPING, TRIMOING, IN4SPECTION AND STORAGE 24

5.16 STORAGE 29

6.0 SECURING 29

7.*0 APPENDIX 
29
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1.0 SCOPE

1.1 This procedure provides detailed instructions for the processing
of a Loaded Cartridge P/N C11479-02-01.

2.0 SUPPORT REQUIREK'.2ITS

2.1 EQUIPMENT AND MATERIALS

Name Part No. CSD Stores No- 0ty.

Heater, Portable H-42 - 2 each

Hardware Prep. Dolly 7000-596 or 913 - 3

1.1,1, Trichloroethane - 80015 A/R

Kraft Paper 72562 A/R

Cheesecloth - 36086 A/R

Lower Oven Stand 7000-784 -

Adjustable Oven Stand 7000-783 1

Intra-Station Dolly --

Loaded Case Lift Fixture C10294 - 1

Valve - Laddish - 1

Casting Tube Assembly C01642/C01714 - 1

Hose Extension 7000-168 -

6" Black Rubber Hose - 80895 A/k

Vinyl Tape - 80031 A/R

Valve Diaphram " 80917 A/R

Perchloroethylene - - A/R

Polyethylene Sheet - 72761 A/R

Casting Tooling Complete C12026 - 1

80 Grit Sandpaper - A/R

Straddle Carrier 7000-911 -

Lift Fixture 7000-508 -
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1.43.2 REV. B
(PP0658) PAGE 5 OF 29

2.2 DOCUMENTS

2.2.1 Required

Drawings Title

C11479 Loaded Cartridge - ELSH

Specifications/Forms Title

40GS-90404 Marking and Identification

Plans and Procedures Title

P.O.P. 6.14.1 H-42 Heater Operation

P.O.P. 6.9.2 Abrasive Cleaning of Hardware

P.O.P. 2.71.1 Start-Up

P.0.P. 2.91.5 Contaminated Tool Cleaning and Solvent
Reclamation - Station 0560

P.O.P. 6.2.] Weighing Techniques

2.2.2 Reference

None

2.3 EXTERNAL SUPPORT

None

3.0 SPECIAL CONSIDERATIONS

3.1 Follow all Station Safety Procedures.

3.2 All parts and materials shall have evidence of Q.C. Acceptance

prior to use.

3.3 All operations shall be performed in the sequence presented.
All out-of-sequence operations shall be accomplished using a
Procedure Change Notice (PCN).

3.4 Operator, Area Foreman or Quality Assurance, as applicable, shall
stamp only those operations for which a circle ( is indicated
in the OPER. or Q.A. colums. The date the an operation is
performed shall be entered beneath each respective stamp.
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(1O658) PAC 6 OF 29

3.5 Changes to this procedure shall be accomplished by issuance of
appropriate l's. P's shall be annotated at the affected
operation within the body of the procedure.

3.6 Record all data per requirements of IqW.

3.7 WA10MG/CAUTIMU inserts are follow" by special or safety instruc-
tions to be accomplished.

3.8 Grain Protectors (7001-02) should remin installed when the crt-
ridge is being worked on. Dast Cover (7000-837) shall be installed
on the cartridge whenever it is not being worked on.

When Grain Protectora. are not
in use, stack so that 3IV'd
surfaces are protected.

3.9 All propellant Surface Spills Only shall be cleaned up irnediately.
In the event of a major still, (i.e., propellant spilled onto oven
floor), no attempt shall be made to clean up until cartridge has
been removed from the area. Notify Health and Safety Engineering
immediately of all major spills.

3.10 In raining or foggy weather, motor unit shall be covered with Poly-
ethylene sheeting during outside operations, during installation in
oven, and during casting tooling set-up.

3.11 A static electricity grounding cable shall be connected to mix bowl
trailer while it is at oven area.

4.0 PREREQUISITES

4.1 Verify that all drawings specified as required for the accomplish-
ment of this procedure are valid and availAble for the work area.

4.2 Ensure all hoisting and lifting equipment associated with this

procedure displays evidence of current certification.

4.3 Ensure all precision measuremnt equipment associated with this

procedure displays evidence of current calibration status at time
of use.

4.4 Station Foreman shall ensure that liner cure oven is clean and
free of debris.

4.5 Operator shall read Hazardous Material Bulletin on 1 1,1, Tri-
clloroethene and Methylene Chloride and Perchloroei.hylene. /

4.6 Operator shall read Safety Regulatior No. 19. (Airless anq Com-
pressed Air Spray Painting Operation.)
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(P,0658)

OPER Q.A.

5.0 DMILED OPEMATIOUS

5.1 CARTRI GE PREPhIATIM (STATIWO 021010211)

5.1.1 Area Foreman verify receipt of cartridge P/5
and record Serial Number . Visually check 0
insulation for irregularities. Amy irregularities noted at
anytime during processing operations shall be reported to
the cognizant Process Engineer immediately.

5.1.2 Using Lift Fixture (C10294) lift and place the empty cart-
ridge onto the Hardware Preparation Dolly. Remove the Lift
Fixture.

Support Restrictor using 1" x
18" boardq.

5.1.3 Using 60-i20 grit abrasive cloth, lightly sand inside sur-
faces of the insulated cartridge to remove all gloss and
surface contaminants.

5.1.4 Cover Restrictor with Kraft paper. Q
5.1.5 Using clean cheesecloth dampened with clean 1,1,1, Trich-

loroethane solvent, thoroughly wash a 4-6 square foot area
on Insulation sidewall. Discard cheesecloth after wiping
area. Rewipe area with a .":in cloth dampened with 1,1,1,
Trichlotoethane. Repeat as necessary until cloth shows no
-ign of contamination. Sidewall insulation, and sidewall
of the cartridge shall be cleaned from Aft to Forward,
progressively by section, e.g., Aft insulation, cartridge
sidewall.

A slight yellowish discoloration
of cloth is normal and should not
be considered contamination.
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OPER .A.

5.1.6 Remove Kraft paper from restrictor.

5.1.7 If there are water spots on restrictor, remove by washing
with detergent and rinse carefully with water prior to
cleaning with solvent. (

5.1.8 Wash restrictor with 1,1,1, Tnichloroethane washing from
O.D. to I.D. Wash a 4-6 square foot area, discard cheese-
cloth after wiping area. Rewipe area with a clean cloth 0
dampened with 1,1,1, Trichloroethane. Repeat as necessary
until cloth shows no sign of contamination.

A slight yellowish discoloration
of cloth is normal and should not
be considered contamination.

5.1.9 Visually inspect cleanliness of insulated surfaces. Q
5.2 LINER PREHEAT AND LINING (STATION 0210/0211)

+ 10F
5.2.1 Preheat cartridge at 215°F - OF for a minimum of 120 hours

Record below:

Time Started: Temp: OF

Time Ended: Temp: OF Q

5.2.2 Cool cartridge to a surface temperature of 1150 ± 150F prior -N
to applying UT-0O40A Liner. Record surface temperature.

Surface Temperature
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OPER !.A.

5.2.3 Q.C. verify the fbLloring application of UTL-0040A Liner is
to be applied following the sequ-ntial continuous completion 0
of the 120 hour minimmm pre-neat. Surface temperature of

the cartridge is to be a minimm of 100°F to a maximum of
1300F, before the application of the UI-OO40A Liner.

5.2.4 Obtain Q.C. accepted UTL-OO40A Liner and record batch No.
belo. 

_0

Batch Number

5.2.6 Apply a coat of approximately 25 lbs. of UTL-0040A Liner to
the entire ivside surface of the cartridge and restrictor
using new b;ushes as required (.020 liner on all surfaces).

Keep the liner out of the lift

holes.

5.2.7 Q.C. verify liner coat applied is between 20 to 3u lbs.

and entire inside surface is completely covered. AOC

Tare, Liner Gross Weight 1
Tare, Weighed Back

Net Liner Weight

5.3 CASTING TOOLING PREPARATION AND INSTALLATION (STATION 0210/
0211)

5.3.1 Using the Lift Fixture (C10294) lift the lined cartridge to
a convenient working height.

5.3.2 Ensure that the Plywood Ring (C12026-17-01) is removed from
the Baseplate (C12026-01-01).
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OPER .A.

5.3.3 Lover the cartridge into the Bsseplate (C12026-01-01). Q
5.3.4 Remove the Lift Fixture (CM0294). Q

5.3.5 Wash down core with a clean white cloth dampened with 1,1,1, /f'
Trichloroethane. Spray or wipe the core with a solution of
252 Dow Corning High Vacuum Greese and 757. Methylene Chloro-
ride. At completion of spraying operations using three
legged sling raise the core and check that the Fwd edge
of the core that mates with the forward restrictor is free
of dirt, liner, oil, etc. lower this core over the three
(3) alignment pins located in the Baseplate. Do not lower
the core completely at this time.

5.3.6 Install the three (3) each Hold Down Pods (C1L026-14-01).

Do not tighten the Hold Down Nuts
at this time.

5.3.7 lower core completely onto the restrictor. Remove the
Three Legged Sling. 0

5.3.8 Lower the rounding ring into the Aft end of the motor case
insuring that the three (3) holes in the core align with
the three (3) lift holes in the rounding ring. These holes
are used with the three (3) core alignment cables to center
the core.

5.3.9 Remove the three (3) legged sling. Q0
5.3.10 Install the three (3) each Turnbuckle assemblies items 59,

61 and 62 of Dwg. C12026, used to hold the top rounding ringio
in position.
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OPER Q.A.

5.3.11 Install the three (3) each core centering calbes item 42,
63 and 64 of hg. C12026. 0

5.3.12 Center the core within .060 Inches and record below:

o 
D 1200 2400 0 0

5.3.13 Tighten the three core hold down nuts to snug. 0

5.3.14 Weigh the completed casting tooling assembly and record

weight below. See CWR No. __________

Weight

5.3.15 Cover cartridge using polyethylene. Also cover samples as
required.

5.3.16 Area Foreman or Working Leader and Q.C. review Operations
5.0 through 5.3.15 for proper and complete entries on each
operation. 0

5.3.17 Transport cartridge to casting oven (Station 0980) and

samples to Station 0650, using 5,000 lb. capacity truck 0or trailer.

5.4 PREPARATION OF CASTING OVEN (STATION 0980)

5.4.1 OPEN door to oven shelter.

5.4.2 Move oven shelter away from oven.

5.4.3 Check oven and stands for cleanliness and clean as required. 0
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OPER O.A.

5.4.4 Adjust oven stand height to pin bole No. 12.

5.4.5 Ensure oven stand is level. Level as required. Q
5.4.6 Install work stands as required.

5.5 INSTALLATI N IN OVER (STATION 0980)

5.5.1 Center crane hook over cartridge. Place lifting eye over
crane hook, lift the cartridge and place on the adjustable
oven stand in designated area marked on stand. Disconnect 0
and remove crane.

5.5.2 Ensu'p that core holddown rods are properly locked and the
thret (3) core centering cables are tight. Install core 0
cover.

5.6 ASSEMBLY OF SIDE CASTING TOOLING (STATION 0980)

Install clean, assembled oven valve and Extension Tube
(7200-192-252) as required. 0

5.6.1 Assemble the 3600 Casting Spider (C10053-24-31) with 30"
tubes and 900 elbows and install over the top of the core. 0

5.6.2 Install the interior casting tooling consisting of one (1)
6.0" SS pipe with a 900 bend on one end, and one (1 6.0"
SS pipe long enough to center the opening of the 90 bend
over the center of the 3600 casting spider.

5.6.3 Install casting line support under spider. Q
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OPER .A.

5.6.4 Mask all clamps, nuts, and threaded por.ions of clamps, and
core centering cables with vinyl tape as required to protect 0
threaded areas.

5.6.5 Install casting height indicators (4) equally spaced around
rounding ring.

5.6.6 Ensure that internal casting tooling is secure.

5.6.7 Install 6" diameter metal cap on inlet of oven valve and
secure. 0

5.6.8 Ensure that oven/oven lid mating interfaces are free of
foreign particles. 0

5.6.9 Clean both sides of each oven lid sight glasses with glass
cleaner. 0

5.6.10 Q.C. check centering of core at three (3) equally spaced

angular locations and record.

00

1200

240° 
_

5.6.11 imediately prior to oven lid installation, Area Foreman
make inspection of the lined cartridge for visible signs
of contamination. Area Foreman or Working Leader to record
oven being used, time and date when the lined cartridge
was installed in the oven. Notify Project Engineer if
contamin2.ion exists.

OVEN NO.

T32E DATE
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OFER O.A.

5.6.12 Install oven lid, checking position of guide lugs. Allow
slings to go slack.

5.6.13 Disconnect .mist from oven lid and position hoist away from
oven.°

5.6.14 Connect oven lamp system and turn oven lamps ON.

5.7 PREHEAT AND LINER CURE (STATION 0980)

5.7.1 CLOSE vent valves. Q
5.7.2 Turn air circulation fan ON. Q
5.7.3 Install oven recorder charts and mark significant start and

stop times as they occur. Record cartridge serial number
and data on recorder chart. Change charts daily. Add
appropriate completed oven charts to this IQOP.

5.7.4 For preheat set temperature controller to 1490F. Set
temperature control on In-Line Hater to 200 F. 0

5.7.5 Preheat cartridge for 15-17 hours to cure the UTL-0040A
Liner at 1400 + 100F. Hold in oven at 130OF-150OF for no
more than 24 hours prior to casting propellant. Liner cure
and preheat to start at time oven reaches 1400 + 100F.
Record the following:

IN OUT
TIME: DATE: TIME: DATE:

OVER TE4P: OF 0OF

5.7.6 Assure no foreign objects on liner or restrictor. Nctify
Project Engineer of any objects. 0

Casting must start within 24 hours
of completion cure.
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OPER Q.A.

5.7.7 Turn oven fan OFF, prior to start of vacuum.

5.7.8 Close oven valve.

5.7.9 OPEN oven vacuum valve.

5.7.10 Turn vacuum pump ON.

5.7.11 Pull vacuum in oven to a minimm of 75 mm Hg (or less) and
record0

5.7.12 Project Engineer examine lined cartridge while under vacuum
to determine if unbonds exist as demonstrated by bubbles
under the sidewall insulation. If bubbles exist, DOCfENT0
the event.

5.8 CASTING OPERATION (STATION 0980)

Absolute pressure shall be at or
below 75 m Hg for casting. Com-
pletion of casting the final batch
may be cast at ambient pressure.

Notify Area Foreman iand Process
Engineer of any unusually long
casting times (over 40 minutes).

5.8.1 Prepare mix bowl and propellant samples per IQOP and P.O.P.
6.8.1.
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"OPEl Q.A.

5.8.2 Remove the 6" diameter metal cap from oven valve and install

black rubber hose assembly consisting of 2 each 6" Laddish
ferrule and " of rubber hose clamped to ferrule.

5.8.3 Install the 6" diameter metal cap on open end of black
rubber hose assembly.

5.8.4 Position mix bowl adjacent to oven to allow connection of
casting line. 0

Install grounding strap.

5.8.5 Remove 6" diameter metal cap from black rubber hose assembly
and mix bowl discharge tube. Connect casting line to mix
bowl.

5.8.6 Receive Q.C. Lab acceptance of each propellant batch from
Area Foreman prior to casting. After Q.C. Batch Acceptance
is received, begin casting. Record propellant batch data
below.

Do not exceed 15 psi on 400 gallon
mix bowl.

Batch Q.C. Acceptance Start Finish Vacuum Pot
No. 4-m Date Badgje Cast, Cast M of H2 Pressuret Dver.

0

E--0 0

iJ
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OPER Q.A.

5.8.7 Connect station air line to mix bowl pressure lid and slowly / \

pressurize mix bowl to approximately 15 psig. Do not exceed
allowable pressure of 15 psig.

5.8.8 Connect station air line to mix bowl discharge valve air
motor open line fitting.

5.8.8.1 Disengage lock on discharge valve located under bowl.

5.8.9 OPEN oven valve.

5.8.10 OPEN mix bowl discharge valve.

5.8.11 Remove station air line from the open line fitting hnd
reconnect to the mix bowl discharge valve air motor close
line fitting.

Do not turn onair at this time.

5.8.12 Observe propellant flow and cast until mix bowl is empty
or until propellant reaches the bottom of the casting level
indicator.

Rubber hose will collapse when

bowl is empty.

5.8.13 CLOSE mix bowl discharge valve. Remove air line.

5.8.13.1 Lock mix bowl discharge valve.
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OPER Q.A.

5.8.14 CLOSE oven valve.

5.8.15 On fitial batch complete Step No. 5.9.3 before disconnecting
propellant pot.

5.8.16 Disconnect air line from mix bowl pressure lid and open
vent valve.

5.8.17 Disconnect casting line from mix bowl discharge tube.

5.8.17.1 Disconnect grounding strap.

5.8.18 Install 6" diameter metal cap on casting line.

5.8.19 Install 6" diameter metal cap on mix bowl discharge tube
and send mix bowl to Station 0560 and recycle per P.O.P.
2.91.5.

5.8.20 Repeat Steps 5.8.1 through 5.8.19 until cartridge unit is
cast to bottom of casting height indicator.

Retain last mix bowl at oven for
possible propellant top-off re-
quirements.
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5.9 POST-CASTING OPERATIONS (STATION 0980)

5.9.1 Close vacuum valve. Turn vacuum pump OFF. OPEN oven vent

valve. 0

EIOT I_ Z

Ha,,d operated vent valve at oven
may be used to vent oven.

Prior to removing oven lid, vacuum

must be released and oven light cord
must be disconnected.

.= ]
When removing oven lid durin rain,

protect cartridge by raising lid
sufficiently to allow a sheet of
plastic tarp (clean and dry) to be

placed over the component. After
the grain is protected, remove the

lid and move the shelter over the
oven. Conduct all finishing opera-
tions under the protection of the
shelter. Use only conductive
plastic sheeting to cover loaded
components.

5.9.2 Remove oven lid. Position oven lid on wooden blocks
adjacent to oven in designated area.

5.9.3 Ensure that propellant is cast to _ + inches
below the top of the cartridge rounding ring. If more pro- )
pellant is required add, using side casting system. Do not 0
use propellant that has been scraped from the sides of the
pot or the casting lines. Disconnect mix bowl.

L~I]
Remove excess propellant using

non-metallic tools. ,
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5.9.4 OPEN valve.

5.9.5 Remove casting tube assembly, oven valve, open extension
tube, casting height indicator, core cover, 3600 casting
spider, and masking on core centering cables.

5.9.5.1 Install 10" diameter metal cap on oven casting line port.

To avoid trapping air when troweling
propellant, jiggle the trowel as it
moves over the propellant surface.
Do not drag the trowel to cause
folding of the propellant.

5.9.6 Trowel propellant surface smooth and level to +_____
inches below the top surface of the cartridge round- 0

ing ring. Provide 3600 propellant fillet 3u high minimum at
sidewall interface.

5.10 CURING IN OVEN (STATION 0980)

For those operation steps not
complied with (due to different
types of cure) N/A operation
step circle.

5.10.1 Install oven lid, checking position of guide lugs. Q
5.10.2 Start up oven per Station P.O.P. 2.71.1.
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0PER .A.

5.10.3 Cure propellant a total of 240 + 12 hours at 140°F t 100 F.
(Cure time starts when oven temperature reaches a minimum
of 1300 F.)

OVEN USED:

0
TIME IN: TEMP: F

TIME OUT: TEMP: F

5.11 CARTRIDGE REOVAL FROM OVEN (STATION 0980)

5.11.1 Using crane, remove oven lid as required.

When removing oven lid during rain,
protect cartridge by raising lid
sufficiently to allow a sheet of

plastic tarp (clean and dry) to
be placed over component. After
the grain is protected, remove
the lid and move the oven shelter
over the oven for protection.
Conduct all finishing operations
under the protection of the shelter.
Use only conductive plastic sheet-
ing to cover loaded components.

5.11.2 Check lifting eye for propellant. Clean if required. Q
5.11.3 Center crane hook over cartridge. Place lifting eye over 0

crane hook. Lift and remove cartridge from oven. 0

5.12 CURING IN CURE CONTAINER (STATION 0980)

5.12.1 Transfer segment to cure container immediately after casting >
and troweling propellant if cartridge is to be container
cured.
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OPER Q.A.

5.12.2 Connect oven thermocouple and verify proper operation of ther-

mocouple and temperature recording equipment.

5.12.3 Install cartridge in cure and shipping container base. Dis-
connect and remove crane. Level cartridge with 6 foot car-

penter level. Retrowel propellant surface to a smooth, level 0

finish as required. Using 7000-923 lift fixture and crane

install container side on base with an outlet 1800 from air

inlet on base. Remove lift fixture.

5.12.4 Hook-up and operate H-42 heater per P.O.P. 6.14.1.

5.12.5 Cure a total of 240 + 12 hours at 140OF + 100F. Cure starts

when container temperature reaches 130
0F.

CONTAINER LOCATION:

TIME START: TEP: FQ

TIME COMPLETED: TEMP: F

5.12.6 Remove cure container sides with 7000-923 lift fixture and
crane and place approximately one-half way between ovens
0961 aid 0982. 0--

5.12.7 Q.C. review records and assure that propellant was cured 240
+ 12 hours at 140OF + 100F. 0

5.13 COOL DOWN (STATION 0980)

5.13.1 Cool down starts when temperature controller is changed to a
750F setting or cartridge is removed from oven or Cure

Container.
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5.13.2 Total cartridge cool down cycle is 8 hours mini.aum.

TIME START: TEMP: OF_ _-

TIME COMPLETE: TEP: OF

5.14 WEIGHING OPERATIONS (STATION 0211)

5.14.1 Using a crane lift the loaded cartridge to a sufficient

height so that a low boy trailer may be positioned under the
loaded cartridge. Lower the cartridge onto the trailer and
secure. Remove crane.

Lift to be straight and vertical

so as to minimize side load forces
on the lift pin bolts.

5.14.2 Transport the loaded cartridge to Station 0211 bet~pen 1630
- 0700 hours on normal working day. Non-working days, trans
portation may be accomplished at Area Foreman's request.

,. 3 Using a crane lift the loaded cartridge straight up to a
sufficient height so that the low boy trailer may be removed
Move and position the cartridge over the floor scale and
lower. Remove crane.

5.14.4 Place in center of scale and disconnect cartridge from crane,
Weigh loaded cartridge rounding ring, casting base and core

assembly attached. Q.C. observe weighing and verify con- 0
figuration is same as in Operation 5.3.14. Concur on weight
Area Foreman or Working Leader and (.C. complete CWR and
verify the following:

Record Weight Below:

CWR No. Propellant Weight LBS.
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5.14.5 Using crane lift the loaded cartridge and move to a location
where the trailer my be positioned.0

5.14.6 Lift the loaded cartridge to a sufficient height so that a

low boy trailer may be positioned under the loaded cartridge.

lower the cartridge onto the trailer and secure. Remove
crane.

Lift to be straight and vertical

so as to minimize side load forces

on the lift pin bolts.

5.14.7 Transport the loaded cartridge to stripping pad at Station

0453.

5.14.8 Using a crane lift the loaded cartridge straight up to a

sufficient height so that the low boy trailer may be removed,

Lower the cartridge. Remove crane.

5.15 STRIPPING, TRIMMING, INSPECTION AND STORAGE (STATION 0453)

A maximum of 5 personnel allowed
during core removal, stripping and

trimming operations. Only 1 unit

at one time on strip pad 0543.

5.15.1 Remove propellant from the threaded ends of the three each
core stabilizer cables before removing nuts. Remove all Q
tape and propellant splatter.

5.15.2 Remove three each core stabilizer cables. Q
5.15.3 Back off the three (3) each core hold down nuts (C12026-51).
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5.15.4 Raise the core hold down rods approximately 4.0" by turning
counter clockwise and hold in place with the core hold down
nuts.

5.15.5 Remove the pins from I ie core hold down rods and tape to
rods.

Do not exceed 9,000 pounds. If core
does not come loose at 9,000 pounds

proceed with Step 5.15.7.

5.15.6 Using crane with a crane scale plus 3-legged handling sling
with a 9,000 pound capacity, remove the core.

If core comes free N/A Step 5.15.7

through 5.15.14.

5.15.7 Attach hydraulic cylinder assembly (composed of items
C12026-66 and C12026-33) over the 3 hold down rods and

secure in place using 3 core hold down nuts (C12026-51).

5.15.8 Attach hydraulic power unit to hydraulic fitting on 0
hydraulic cylinder.

5.15.8.1 Make gauge mark on core at grain level. 0
Do not exceed a hydraulic pressure of

6,000 psig during core removal opera-
tion. If the core does not release
after 15 minutes, contact Process
Engineer.
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5.15.9 Slowly apply hydraulic pressure to the core in steps of
500 psig. Holding for 15 minutes between steps until a 0
hydraulic pressure of 6,000 psig is obtained. Release

hydraulic pressure and again slowly increase pressure to
6,000 psig. When core comes loose, gauge mark will be
approximately 1" to 2-' above the grain surface. Record
PSI force required to r.!'.ease the core from the propellant
and the time.

PSI TME

Care must be exercised to prevent
contamination by hydraulic fluid.

5.15.10 Release hydraulic pressure by moving fluid directional flow

selector to opposite position.

5.15.11 Disconnect hydraulic lines and replace cap protectors in

snap-tite fittings. 0

5.15.12 Coil hydraulic lines and replace on rack for future use. Q
5.15.13 Remove the 3 core hold down nuts securing the hydraulic

cylinder assembly. Remove the hydraulic cylinder assembly. 0

5.15.14 Using the overhead crane with a crane scale, 3-legged handl-
ing sling, remove the core 0

Do not exceed 9,000 pounds with sling
attached. If core does not come loose
at 9,000 pounds notify Process Engineer.

5.15.15 Secure core on core pallet. Remove crane and handling sling 0
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5.15.16 Record the following:

CORE REMOVED: DATE: TIME: Q
Extreme care must be exercised to

prevent damage to teflon coating.

Rounding ring, baseplate, "0" Ring and
core cleaning and storage may be com-
pleted at any time prior to completion
of Step 5.16.5.

5.15.17 Using non-metallic scrapers and 1,1,1, Trichloroethane,
remove all propellant from core and wipe clean with cheese-
cloth dampened with 1,1,1, Trichloroethane. Return core to
GPAO or Station 0211 for storage.

5.15.17.1 Release turnbuckles on 3 each cables securing rounding ring
to baseplate. Remove cables at rounding ring.

5.15.18 Using overhead crane with 3-legged sling, lift and remove
the top rounding ring (C12026-12-01), clean rounding ring,
and return to Station 0210 or storage.

5.15.19 Clean off propellant splashings on case insulation. Q
5.15.20 Trim flashings from bore interface until level with aft

propellant surface. 0

5.15.21 Install Lift Fixture (C10294) on crane. Center lift fixture
cartridge and lower until pins will engage holes in cart-

ridge. Lock pins in place. Lift cartridge until it clears
center post of baseplate.
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5.15.22 Position 6 each 18" x 24" blocks, double stacked in 3 equal
spaces under cartridge. Lower until cartridge touches
blocks.

5.15.23 Remove rubber restrictor .3" + .1" inboard of propellant

bore using Boning Knife and upward strokes. Clean asrequired. Cognizant Engineer to be present during operatio4

5.15.24 Examine all exposed propellant surfaces for raised or de-

pressed areas. Areas 1.0' or less in diameter are to be
left undisturbed. All raised or depressed areas of greater
than 1.0" in diameter are to be explored, trimed, and
blended.

5.15.25 Visually inspect for bonding separation
between propellant and liier.

5.15.26 Visually inspect for cracking or voids.
No cracks allowed. No voids with a 1  0
dimension greater thau 1.0 inch allowed.

5.15.27 Measure and record: 90

o090

Bore DIA: Fwd

Center

Aft

00v 1800 2700

Grain

Length
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5.16 STORAGE (STATION 0451)

5.16.1 Place loaded cartridge on a C10295 Shipping Base. Install
four (4) each tie down cables and tighten turn buckles until 0
cables are snug.

5.16.2 Lift and place cartridge with shipping base attached on a
26,000 minimum capacity trailer. Disonnnect crane from lift
fixture. Secure cartridge to trailer. Move trailer topad 0451.

5.16.3 Center crane over lift fixture and attach crane to shackle.
on lift fixture. Lift and remove cartridge from trailer and
place on pad. Release lift fixture from cartridge and
remove with the crane. Nove lift fixture to designated area
and disconnect from crone.

5.16.4 Cover top of cartridge with a 10' x 10' sheet of velostat.
Secure with tape. Place plywood shipping cover on top of
cartridge and cover with a 12' x 12' poly sheet. Secure

with tape.

6.0 SECURING

6.1 Area Foreman, Q.C. and Process Engineer review entire
procedure. Verify all operations have been completed,
proper and complete entries have been made, all items
and associated paperwork have completed action of dis-
positions and acceptance.

Q.C. INSPECTION: DATE:

AREA FOREMAN: __ _ _DATE:

PROCESS ENGINEER: 0 DATE:

7.0 APPENDIX

E-103



APaPENDIX F

OPERATIONS A146 QUALITY RECORD/INTEGRATED QUALITY

AND OPERATIONS PROCEDURE -P/N C11479-03-01

F-104



PqT NO. TITLE OTY. SE NO. A e. V

Cl1479-03-01 LOADED CARTRIDGE - ELSH 1 N/C
PLANN R DATE NGNEER DATE U4 ,Y ASS *A CE DATE NET Ass-EN ,1(M

CONIURATION AUTHORITY CHANGE ORDER RECORD RO N.( N/A
NO. STAMP

QR/IDR RECORD

0
GENERAL INSTRUCTIONS

A. This O&WR provides the authority and attached documentation for process-
ing a Loaded Cartridge P/N C11479-03-01 for Contract F04611-76-C-0010.

B. APPLICABLE DOCUMENTS

Required

Drawings Rev. ECO Title

C11479 A 20159 Loaded Cartridge

Plans and Procedures

IQOP Rev. PCN Title

1.43.3 a None Loaded Cartridge - ELSH
(PP0659)

P.O.P, Rev. PCN Title

2.7.1 C None Styrofoam Cure Container

2.7.1.1 Basic Basic-1 Start-Up

2.91.5 C None Contaminated Tool Cleaning and
Solvent Reclamation Station 0650

6.2.1 A None Weighing Techniques

6.9.2 A None Abrasive Cleaning of Hardware

6.14.1 N/C None H-42 Heater Operation

Specifications Rev. ECO Title

40GS-90404 G - Marking and Identification
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CONTINUATION SHEET PLA REV.

C11479-03-01 C
OPER. COMPL.

0 NO.ATON STAMP

Applicable Documents (continued)

IQOP Rev. PCN Title

1.43.8 Basic - UTL-0040ALiner Premix
(PP0664)

1.43.21 Basic UTL-004OALiner Mix
(PP0677)

1.43.10 Basic Oxidizer Prep - UTP-18803A
(PP0666)

1.43.22 A- Fuel Master Batch -UTP-18803A
(PPOE78)

1.43.12 c Propellant Mix - UTP-18803A
(PP0668)

1.43.13 A - Bond-In Tension (BIT)
(PP0669) Specimens

Re ference

RQOvRev. PCaN Title

1.43.14 basic - AL-227-70
(PP0670)

D. Station Foreman coordinate all parts and materials requisitioning and
trantportation requirements through completion.

E. Direction of rotation when taking measurements is clockwise, forward
looking aft.

F. All temperature recording charts are to be identified with P/N, S/N
and Date. All Start and Stop times are to be clearly identified. All
Charts are to be attached to O6QR upon completion.

G. All operations performed shall be performed within the scope of CSD
Safety Manual.

H. All parts, components and materials shall have evidence of Quality
Assurance Acceptance prior to issue to Process Operations.

J. Operator, Area Foreman or Quality Assurance, as a pplicable, shall
stamp only those operations for which a circle ( is indicated
on the Completion Stamp column.

L F-106
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SOF-- 4
CONTINUATION SHEET PART NO. oL-EV

C11479-03-01 N/Cr OP.OM COMPI.
NO. OPERATIONS STAMP

K. Area Foreman notify Quality Control at least two (2) hours prior to
comnencing all operation steps identified with AF/Customer Mandatory
Symbol with the following exceptions.

AFoc 4 Hours notification priorDto end of lst shift for all
second shift, weekend and

WRIPY, Holdiay operations.

L. All weighing operations to be documented as called out in the body of
IQOP. Upon completion of each weighing and recording verification of
weights, Q.C. pull all copies but hardback of Form CSD-3311 and for-
ward to Acceptance Center for distribution.

------------------------------------------------------------------------ -------

10 (2210) Obtain Parts, Components and Materials, listed on Configured Parts
List, from GPAO and/or Company Stores.

20 (2210) Process Loaded Cartridge in accordance with IQOP 1.43.3 in its
entirety. 0

30 (2210) Process Engineer verify Loaded Cartridge P/N C11479-03-01 process
was in accordance with IQOP 1.43.3 and is acceptable. 0

40 (8110) Quality Assurance verify all acceptance data is complete and
acceptable.0

50 (2210) Area Supervisor forward completed Planning Package to Process
Engineering (Small Motor Programs), Building 1240. 0

60 (2230) Upon completion of review forward complete Planning Package to
Produrtion Control, Building 1240. 0

70 (2122) Production Control forward completed Planning Package to Data
Acceptance Center, Building 0010. 0
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CONFIGURED PARTS LIST 0
PARTJO. TITLE SERIAL NO. PLA% REV.

* C11479-03-01 LOADED CARTRIDGE - ELSH !4/C
QTY TO MAKE ACCT NO ORGN.NO W.OR.NO DELIVER TO BLOC. oo M IF1 0210
MAT'L ISSUE flY MAT'L ISSUE BY MAT L ISSUE MlY MAT'L REC BY

N/A N/A
SRCONTNO SR CONT NO. $1 CONT NO. OER. VER.

STORE OwG SERIAL/LOT EXT. OTYillI STOCK NO./PART NO. IMAJOR NOUN/DESCRIPTION sPEC ECO'S
R

M /LOC 9 RE _ REV. _CTRACE NO TY ISS

1 I EAI C10279-03-01 I CartridgeI I
I I I

AR I UTL-0040A LinerI I
I I

AR I I UTP-18803A I Propellant

I I
I I

IAR AL,-227-70 ILiner (5E0250)

I I
I I
I I
I I I
I I
I I I

I I I
I1

I I I

I I I
I I I
II II I I
I I I
I I I
I II
f I
I I I

I I I
I I

I I I
I I I
I I I
I I I
I I II



1.43.3 REV. B PAGE 1 OF *32
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UNITEDTECHNOLOGIES.- CHEMICAL SYSTEMS DIVISION

INTEGRATED QUALITY AND OPERATIONS PROCEDURE

LOADED CARTRIDGE PROCESSING EXTENDED LENGTH
SUPER HIPPO

EFFECTIVITY: NAME DATE

Rel. No.___

OPERATIONS PLANNER/WRITER: 7 ,

APPROVED BY:

Safety Engineering: 2-1 7"

Quality Assurance: .K _________

Project Engineer: _______

Operations Engineer: -4 7

Program Management: 3//A

Operational Propellant Coumittee: ________D_,,

RELEASED BY: ___________

REVISION DATE DESCRIPTION

A 7/2/76 Incorporates PCNis Basic-I, Basic-2,
and Basic-3 and process improvements.

B 3/7/77 Incorporates PCN's A-2, A-3, A-4, A-6,
A-8 and A-9 for process improvements.
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CONTENTS

SECTION TITLE PAGE

1.0 SCOPE 4

2.0 SUPPORT REQUIREMENTS 4

2.1 EQUIPMENT AND MATERIALS 4

2.2 DOCUMENTS 5

2.2.1 REQUIRED 5

2.2.2 REFERENCE 5

2.3 EXTERNAL SUPPORT 5

3.0 SPECIAL CONSIDERATIONS 5

4.0 PREREQUISITES 6

5.0 DETAILED OPERATIONS 7

5.1 CARTRIDGE PREPARATION 7

5.2 LINER PREHEAT AND LINING 6

5.3 CASTING TOOLING PREPARATION AND INSTALLATION 9

5.4 PREPARATION OF CASTING OVEN 11

5.5 INS'ALLATION IN OVEN 12

5.6 ASSEMBLY OF SIDE CASTING TOOLING 12

5.7 PREHEAT AND LINER CURE 14

5.8 CASTING OPERATION 16

5.9 POS'-CASTING OPERATIONS 19

5.10 CURING IN OVEN 21

5.11 CARTRIDGE REMVAL FROM OVEN 21

5.12 CURING IN CURE CONTAINER 22

5.13 COOL DOWN 23

5.14 WEIGHING OPERATIONS 23
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1.0 SCOPE

1.1 This procedure provides detailed instructions for the processing
of a Loaded Cartridge P/N C11479-03-01.

2.0 SUPPORT REQUIREM4ENTS

2.1 EQUIPMENT AND MATERIALS

Name Part No. CSD Stores No.

Heater, Portable H-42 -2 each

Hardware Prep. Dolly 7000-596 or 913 -3

1,1,1, Trichloroethane 80015 A/R

Kraft Paper 72562 A/R

Cheesecloth -36086 AIR

Lower Oven Stand 7000-784 - 1

Adjustable Oven Stand 7000-783-1

In-r--Station Dolly -

Lauded CaFe Lift Fixture C10294-1

Valve - Laddish -

Extension Tube 7200-192-252-1

Tube - Casting 6.0" Dia. -

Casting Tube Assembly C01642/C01714-1

Hose Extension 7000-168-1

6" Black Rubber Hose 80895 A/R

Vinyl Tape -80031 A/R

Valve Diaphram -80917 A/R

Perchioroethylene - A/R

Polyethylene Sheet -72761 A/R

Casting Tooling Complete C12026 - 1

80 Grit Sandpaper -A/R

Straddle Carrier 7000-911-1

V-1 12



(PP0659) PAGE . __OF 32

2.2 DOCUMENTS

2.2.1 Required

Driwin s Title

C11479 Loaded Cartridge - ELSH

Specifications/Forms Title

4OGS-90404 Marking and Identification

Plans and Procedures Titl

P.O.P. 6.14.1 H-42 Heater Operation

P.O.P. 6.9.2 Abrasive Cleaning of Hardware

P.O.P. 2.71.1 Start-Up

P.O.P. 2.91.5 Contaminated Tool Cleaning and Solvent

Reclamation Station 0650

P.O.P. 6.2.1 Weighing Techniques

2.2.2 Reference

None

2.3 EXTERNAL SUPPORT

None

3.0 SPECIAL CONSIDERATIONS

3.1 Follow all Station Safety Procedures.

3.2 All parts and materials shall have evidence of Q.C. Acceptance
prior to use.

3.3 All operations shall be performed in the sequence presented. All
out-of-sequence operations shall be accomplished using a Procedure
Change Notice (PCN).

3.4 Operator, Area Foreman or Quality Assurance, as alicable, shall
stamp only those operations for which a circle( is indicated
in the OPER. or Q.A. columns. The date the . operation is
performed shall be entered beneath each respective stamp.
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3.5 Changes to this procedure shall be accomplished by issuance of
appropriate PCN's. P(K's shall be annotated at the affected
operation within the body of the proceddre.

3.6 Record all data per requirements of IQOP.

3.7 WARNING/CAUTION inserts are followed by special or safety instruc-
tions to be accomplished.

3.8 Grain Protectors (7001-002) should remain installed when the cart-
ridge ib being worked on. Dust Cover (7000-837) shall be installed
on the cartridge whenever it is not being worked on.

When Grain Protectors are not
in use, stack so that RTV'd
surfaces are protected.

3.9 All propellant Surface Spills PDly shall be cleaned up immediately.
In the event of a major-oill, (i.e., propellant spilled onto oven
floor), no attempt shall be made to clean up until cartridge has
been removed from the area. Notify Health and Safety Engineering
immediately of all major spills.

3.10 In raining or foggy weather, motor unit shall be covered with
Polyethylene sheeting during outside operations, during installa-
tion in oven, and during casting tooling set up.

3.11 A static electricity grounding cable shall be connected to mix bowl
trailer while it is at oven area.

4.0 PREREQUISITES

4.1 Verify that all drawings specified as required for the accomplish-
ment of this procedure are valid and available for the work area.

4.2 Ensure all hoisting and lifting equipment associated with this
procedure displays evidence of current certification.

4.3 Ensure all precision measurement equipment associated with this
procedure displays evidence of current calibration status at time
of use.

4.4 Station Foreman shall eitsure that liner cure oven is clean and
free of debris.

4.5 Operator shall read Hazardous Material Bulletin on 1,J,l, Tri-
chloroethane and Methylene Chloride and Perchloroethylene.

4.6 Operator shall read Safety Regulation No. 19. (Airless and
Compressed Air Spray Painting Operation.)
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5.0 DETAILED OPERATIONS

5.1 CARTRIDGE PREPARATION (STATION 0210/0211)

5.1.1 Area Foreman verify receipt of cartridge P/N
and record serial number. Visually check
insulation for irregularities. Any irregularities noted
at anytime during processing operations shall be reported
to the cognizant Process Engineer immediately.

5.1.2 Using Lift Fixture (C10294) lift and place the empty cart-
ridge onto the Hardware Preparation Dolly. Remove the
Lift Fixture,

Support Restrictor using 1" x 8"
boards.

5.1.3 Using 60-120 grit abrasive cloth, lightly sand inside sur-
faces of the insulated cartridge to remove all gloss and 0
surface contaminants.

5.1.4 Cover Restrictor with Kraft paper. Q
5.1.5 Using clean cheesecloth dampened with clean 1,1,1, Trich- 7-

loroethane solvent, thoroughly wash a 4-6 square foot area I'

on insulation sidewall. Discard cheesecloth after wiping
area. Rewipe area with a clean cloth dampened with 1,1,1,
Trichloroethane. Repeat as necessary until cloth shows no
sign of contamination. Sidewall insulation, and sidewall
of the cartridge shall be cleaned from Aft to Forward,
progressively by section, e.g., Aft insulation, cartridge
sidewall.

A slight yellowish discoloration
of cloth is normal and should not
be considered contamination.
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5.1,6 Remove Kraft paper from restrictor.

5.1.7 If there are water spots on restrictor, remove by washing (>
with detergent and rinse carefully with water prior to
cleaning with solvent.

5.1.8 Wash restrictor with 1,,1, Trichloroethane washing from
O.D. to I.D. Wash a 4-6 square foot area, discard cheese-

cloth after wiping area. Rewipe area with a clean cloth 0
dampened with 1,1,1, Trichloroethane. Repeat as necessary

until cloth shows no sign of contamination.

A slight yellowish discoloration
of cloth is normal and should not

be considered contamination.

5.1.9 Visually inspect cleanliness of insulated surfaces. Q
5.2 LINER PREHEAT AND LINING (STATION 0210/0211)

+ 10OF

5.2.1 Preheat cartridge at 215°F - 0C F for a minimum of 120
hours. Record below:

Time Started: Temp: OF

Time Ended: Temp: OF

5.2.2 Cool cartridge to a surface temperature of 1150 + 150 F
prior to applying UTL-0040A Liner. Record surface
temperature,

Surface Temperature
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5.2.3 Q.C. verify the following application of UTL-0040A liner
is to be applied following the sequential continuous com-
pletion of the 120 hour minimum pre-heat. Surface tempera
ture of the cartridge is to be a minimum of 100OF to a
maximum of 1300F, before the application of the UTL-0040A
Liner.

5.2.4 Obtain Q.C. accepted UTL-0040A Liner and record Batch No.
below.

Batch Number

5.2.5 Prepare all samples per IQOP 1.43.13. Q
5.2.6 Apply a coat of approximately 25 lbs. of UTL-0040A Liner ,"

to the entire inside surface of the ccrtridge and restric-
tor using new brushes as required (.020 liner on all sur-
faces).

Keep the liner out of the lift holes.

5.2.7 Q.C. verify liner coat applied is between 20 to 30 lbs.
and entire inside surface is completely covered.

Tare, Liner Gross Weight h _ _

Tare, Weighed Back _WRu,

Net Liner Weight

5.3 CASTING TOOLING PREPARATION AND INSTALLATION (STATION
0210/ 0211)

5.3.1 Using the Lift Fixture (C10294) lift the lined cartridge
to a convenient working height.
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5.3.2 Ensure that the Plywood Ring (C12026-17-01) is removed

from the Baseplate (C12026-01-01). 0

5.3.3 Lower the cartridge into theBa. eplate (C12026-01-01). Q
5.3.4 Remove the Lift Fixture (Cl0294). Q
5.3.5 Wash down core with a clean white cloth dampened with

1,1,1, Trichloroethane. Spray or wipe the core with a 0
solution of 257. Dow Corning High Vacuum Grease and 757.
Methylene Chlororide. At completion of spraying opera-
tions using three legged sling raise the core and check
that the Fwd edge of the core that mates with the forward
restrictor is free of dirt, liner, oil, etc. Lower this
core over the three (3) alignment pins located in the
Baseplate. Do not lower the core completely at this time.

5.3.6 Install the three (3) each Hold Down Rods (C12026-14-01).

L~i1
Do not tighten the Hold Down Nu -

at this time.

5.3.7 Lewer core completely onto the restrictor. Remove the
Three Legged 

Sling.

5.3.8 Lower the rounding ring into theAft end of the motor case
insuring that the three (3) holes in the core align with
the three (3) lift holes in the rounding ring. These
holes are used with the three (3) core alignment cables
to center the core.

5.3.9 Remove the three (3) legged sling.
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5.3.10 Install the three (3) each Turnbuckle assemblies items 59,
61 and 62 of Dwg. C12026, used to hold the top rounding 0
ring in position.

5.3.11 Install the three (3) each core centering cables item 42, (
63 and 64 of Dwg. C12026. 0

5.3.12 Center the core within .060 inches and record below:

0°  120 °  2400 0 0_

5.3.13 Tighten the three core hold down nuts to snug. Q
5.3.14 Weigh the completed casting tooling assembly and recL-d

weight below. See CWR No. 0 0_

Weight

5.3.15 Cover cartridge using polyethylene. Also cover samples
as required. 0

5.3.16 Area Foreman or Working Leader and Q.C. review Operations ( (

5.0 through 5.3.15 for proper and complete entries on each 0 0
operation.

5.3.17 Transport cartridge to casting oven (Station 0980) and 6>
samples to Station 0560, using 5,000 lb. capacity truck 0 1
or trailer.

5.4 PREPARATION OF CASTING OVEN (STATION 0980)

5.4.1 OPEN door to oven shelter.
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5.4.2 Move oven shelter away from oven.

5.4.3 Check oven and stands for cleanliness and clean as
required. 0

5.4.4 Adjust oven stand height to pin hole No. 11. Q
5.4.5 Ensure oven stand is level. Level as required. Q
5.4.6 Install work stands as required.

5.5 INSTALLATION IN OVEN (STATION 0980)

5.5.1 Center crane hook over cartridge. Place lifting eye over
crane hook, lift the cartridge and place on the adjustable
oven stand in designated area marked on stand. Disconnect
and remove crane.

5.5.2 Ensure that core holddown rods are properly locked and the
three (3) core centering cables are tight. Install core 0
cover.

5.6 ASSEMBLY OF SIDE CASTING TOOLING (STATION 0980)

Install clean, assembled oven valve and Extension Tube
(7200-192-252) as required.

5.6.1 Assenble the 3600 Casting Spider (C10053-24-31) with 30"
tubes and 900 elbows and install over the top of the core.
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5.6.2 Install the interior casting tooling consisting of one
(1) 6.0" SS pipe with a 900 bend on one end, and one (1)
6.0" SS pipe long enough to center the opening of the 900
bend over the center of the 3600 Casting Spider.

5.6.3 Install casting line support under spider. Q
5.6.4 Mask all clamps, nuts, and threaded portions of clamps, an

and core centering cables with vinyl tape as required to
protect threaded areas.

5.6.5 Install casting height indicators (4) equally spaced
around rounding ring. 0

5.6.6 Ensure that internal casting tooling is secure. Q
5.6.7 Install 6" diameter metal cap on inlet of oven valve and

secure.

5.6.8 Ensure that oven/oven lid mating. interfaces are free of
foreign particles.

5.6.9 Clean both sides of each oven lid sight glasses with glass

cleaner. 0

5.6.10 Q.C. check centering of core at three (3) equally spaced
angular locations and record. 0

00

1200

2400
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5.6.11 Imediately prior to oven lid installation, Area Foreman
make inspection of the lined cartridge for visible signs
of contamination. Area Foreman or Working Leader to 0
record over being used, time and date when the lined cart-
ridge was installed in the oven. Notify Project Engineer
if contamination exibtZ.

OVEN NO:

TIME DATE

5.6.12 Install oven lid, checking position of guide lugs. Allow 0
slings to go slack.

5.6.13 Disconnect hoist from oven lid and position hoist away
from oven.

5.6.14 Connect oven lamp system and turn oven lamps O.QN.

5.7 PREHEAT AND LINER CURE (STATION 0980)

5.7.1 CLOSE vent valves.

5.7.2 Turn air circulation fan ON. 0

5.7.3 Install oven recorder charts and mark significant start

and stop times as they occur. Record cartridge serial
number and data on recorder chart. Change charts daily.
Add appropriate completed oven charts to this IQOP.

5.7.4 For preheat set temperature controller to 1400F. Set
temperature control on In-Line Heater to 2000F.

F-122



(PP0659)
OPER Q.A.

5.7.5 Preheat cartridge for 15-17 hours to 
cure the UTL-0040A

Liner at 1400 + 100F. Hold in oven at 130°F-150°F for no
more than 24 hours prior to casting propellant. Liner
cure and preheat to start at time oven reach-s 1400 + 10OF
Record the following:

TIME: DATE: TIME: DATE: Q
OVEN TEMP:

5.7.6 Assure no foreign objects on liner or restrictor. Notify
Project Engineer of any objects. 0_)

Casting must start within 24 hours
of completion cure.

5.7.7 Turn oven fan OFF, prior to start of vacuum. (

5.7.8 Close oven valve.

5.7.9 OPEN oven vacuum valve.

5.7.10 Turn vacuum pump ON.

5.7.11 Pull vacuum in oven to a minimum of 75 mm Hg (or less)
and record 0

5.7.12 Project Engineer examine lined cartridge while under
vacuum to determine if unbonds exist as demonstrated by 0
bubbles under the sidewall insulation. If bubbles exist,

DOCUMENT the event.
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5.8 CASTING OPERATION (STATION 0980)

Absolute pressure shall be at or
below 75 mm Hg for casting. Com-
pletion of casting the final batch
may be cast at ambient pressure.

LIIJ
Notify Area Foreman and Process
Engineer of any unusually long
casting times (over 40 minutes).

5.8.1 Prepare mix bowl and propellant samples per IQOP and P.O.P
6.8.1.

5.8.2 Remove the 6" diameter metal cap from oven valve and
install black rubber bose assembly consisting of 2 each
6" Laddish ferrule and " of rubber hose clamped to
ferrule.

5.8.3 Install the 6" diameter metal cap on open end of black
rubber hose assembly.

5.8.4 Position mix bowl adjacent to oven to allow connection of
casting line.

Install grounding strap.

5.8.5 Remove 6" diameter metal cap from black rubber hose
assembly and mix bowl discharge tube. Connect casting
line to mix bowl.
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5.8.6 Receive Q.C. Lab acceptance of each propellant batch from
Area Foreman prior to casting. After Q.C. Batch Accep-
tance is received, begin casting. Record propellant batch
data below.

Do not exceed 15 psi on 400 gallon
Smir bowl.

Batch Q.C. Acceptance Start Finish Vacuum Pot
-NO -Time Date Badee Cast Cast MM of He Pressure Oper.

_ _ _ 0

5.8.7 Connect station air line to mix bowl pressure lid and
slowly pressurize mix bowl to approximately 15 psig. Do 0
not exceed allowable pressura of 15 psig.0

5.8.8 Connect station air line to mix bowl discharge valve air
motor open line fitting.

5.8.8.1 Disengage lock on discharge valve located under bowl.

5.8.9 OPEN oven valve.
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5.8.10 OPEN mix bowl discharge valve.

5.8.11 Remove station air line from the open line fitting and
reconnect to the mix bowl discharge valve air motor close
line fitting.

Do not turn on air at this time.

5.8.12 Observe propellant flow and cast until mix bowl is empty
or until propellant reaches the bottom of the casting
level indicator.

Rubber hose w i l l collapse when
bowl is empty.

5.8.13 CLOSE mix bowl discharge valve. Remove air line.

5.8.13.1 Lock mix bowl discharge valve.

5.8.14 CLOSE oven valve.

5.8.15 On final batch complete Step No. 5.9.3 before disconnect-
ing propellant pot.

5.8.16 Disconnect air line from mix bowl pressure lid and open
vent valve.

5.8.17 Disconnect casting line from mix bowl discharge tube.
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5.8.17.1 Disconnect grounding strap.

5.8.18 Install 6" diameter metal cap on casting line.

5.8.19 Install 6" diameter metal cap on mix bowl dischaige tube
and send mix bowl to Station 0650 and recycle per P.O.P.
2.91.5.

5.8.20 Repeat Steps 5.8.1 through 5.8.19 until cartridge unit is

cast to bottom of casting height indicator.

Retain last mix bowl at oven for
possible propellant top-off re-
quirements.%,

5.9 POST-CASTING OPERATIONS (STATION 0980)

5.9.1 Close vacuum valve. Turn vacuum pump OFF. OPEN oven vent
valve.

Hand op-ated vent valve at oven
may be used to vent oven.

Prior to removing oven lid, vacuum
must be released and oven light cord
must be disconnected.

When removing oven lid during rain,
protect cartridge by raising lid
sufficiently to allow a sheet of
plastic tarp (clean and dry) to be
placed over the component. After
the grain is protected, remove the
lid and move the shelter over the
oven. Conduct all finishing opera-
tions under the protection of the
shelter. Use only conductive plastic
sheeting to cover loaded components.
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5.9.2 Remove oven lid. Position oven lid on wooden blocks
adjacent to oven in designated area.

5.9.3 Ensure that propellant is cast to + + inches
below the top of the cartridge rounding ring. If more
propellant is required add, using side casting system.

Do not use propellant that has been scraped from the sides
of the pot or the casting lines. Disconnect mix bowl.

Remove excess propellant using
non-metallic tools.

5.9.4 OPEN RKL valve.

5.9.5 Remove casting tube assembly, oven valve, open extension
tube, casting height indicator, core cover, 3600 casting
spider, and masking on core centering cables.

5.9.5.1 Install 10" diameter metal cap on oven casting line port.

To avoid trapping air when troweling

propellant, jiggle the trowel as it
moves over the propellant surface.
Do not drag the trowel to cause fold-
ing of the propellant.

5.9.6 Trowel propellant surface smooth and level to +
" below the top surface of the cartridge rounding

ring. Provide 3600 propellant fillet " high minimum
at sidewall interface.
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5.10 CURING IN OVEN (STATION 0980)

For those operation steps not
complied with (due to different
types of cure) N/A operation step
circle.

5.10.1 Install oven lid, checking position of guide lugs. Q
5.10.2 Start up oven per Station P.O.P. 2.71.1.

5.10.3 Cure propellant a total of 240 + 12 hours at 140°F + lO°F.
(Cure time starts when oven temperzture reaches a minimum
of 1300F.)

OVEN USED:

TIPM IN: TEMP: F

TI4E OUT: TEMP: OFQ

5.11 CARTRIDGE REMOVAL FROM OVEN (STATION 0980)

5.11.1 Using crane, remove oven lid as required. 0

Whem remuving oven lid during rain,
protect cartridge by raising lid
sufficiently to allow a sheet of
plastic tarp (clean and dry) to be
placed over component. After the
grain is protected, remove the lid
and move the oven shelter over the
oven for protection. Conduct all
finishing operations under the
protection of the shelter. Use
only conductive plastic sheeting
to cover loaded components.
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5.11.2 Check lifting eye for propellant. Clean if required.

5.11.3 Center crane hook over cartridge. Place lifting eye over
crane hook. Lift and remove cartridge from oven.

5.12 CURING IN CURE CONTAINER (STATION 0980)

5.12.1 Transfer segment to cure container immediately after cast-
ing and troweling propellant if cartridge is to be con-
tainer cured.

5.12.2 Connect oven thermocouple and verify proper operation of
thermocouple and temperature recording equipment. 0

5.12.3 Install cartridge in cure and shipping container base.
Disconnect and remove crane. Level cartridge with 6 foot
carpenter level. Retrowel propellant surface to a smooth,

level finish as required. Using 7000-923 lift fixture and
crane install container side on base with an outlet 1800
from air inlet on base. Remove lift fixture.

5.12.4 Hook-up and operate H-42 heater per P.O.P. 6.14.1. 0

5.12.5 Cure a totdl of 240 : 12 hours at 1400F + 100F. Cure
starts when container temperature reaches 1300F.

CONTAINER LOCATION:

TIME START: TEMP: F

TIME COMPLETED: TDEP: OF Q

5.12.6 Remove cure container sides with 7000-923 lift fixture
and crane and place approximately one-half way between
ovens 0981 and 0982.
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5.12.7 Q.C. review records and assure that propellant was cured
240 + 12 hours at 140°F + 100F.

5.13 COOL DOWN (STATION 0980)

5.13.1 Cool down starts when temperature controller is changed to _
a 750F setting or cartridge is removed from oven or Cure
Container.

5.13.2 Total cartridge cool down cycle is 8 hours minimum.

TIME START: TEMP: OF Q

TIME WOMPLETE: TEMP: OFQ

5.14 WEIGHING OPERATIONS (STATION 0211)

5.14.1 Using a crane lift the loaded cartridge to a sufficient
height so that a low boy trailer may be positioned under
the loaded cartridge. Lower the cartridge onto the
trailer and secure. Remove crane.

gAON

Lift to be straight and vertical
so as to minrmize side load forces
on the lift pin bolts.

5.14.2 Transport the loaded cartridge to Station 0211 between
1630 - 0700 hours on norman working days. Non-working (D
days, transportation may be accomplished at Area Fore-
man's request.

5.14.3 Using a crane lift the loaded cartridge straight up to a
sufficient height so that the low boy trailer may be
rem)ved. Move and position 'he cartridge over the floor
scale and lower. Remove crane.
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5.14.4 Place in center of scale and disconnect cartridge from

crane. Weigh loaded cartridge rounding ring, casting Ol
base and core assembly attached. Q.C. observe weighing
and verify configuration is same as in Operation 5.3.16.
Concur on weight. Area Foreman or Working Leader and Q.C.
complete CWR and verify the following:

Record Weight below:

CWR No. Propellant Weight LBS.

5.14.5 Us-*ng crane lift the loaded cartridge and move to a loca-
tion where the trailer may be positioned.

5.14.6 Lift the loaded cartridge to a sufficient 'ieight so that
a low boy trailer may be positioned under the loaded cart-

ridge. Lower the cartridge onto the trailer and secure.

Remove crane.

Lift to be straight and vertical
so as to minimize side load forces
on the lift pin bolts.

5.14.7 Transport. the loaded cartridge to stripping pad at
Station 0453.

5.14.8 Using a crane lift the loaded cartridge straight up to a ii
sufficient height so that the low boy trailer may be

removed. Lower the cartridge. Remove crane. 0

5.15 STRIPPING, TRI1MING, INSPECTION AND STORAGE (STATION 0453)

A maximum of 5 personnel allowed
during core removal, stripping and
trimming operations. Only 1 unit
at one time on strip pad 0453.
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5.15.1 Remove propellant from the threaded ends of the three
each core stabilizer cables before removing nuts. Remove
all tape and propellant splatter. 0

5.15.2 Remove three each core stabilizer cables. Q
5.15.3 Back off the three (3) each core hold down nuts (C12026-51l)0

5.15.4 Raise the core hold down rods approximately 4.0" by turn-
ing counter clockwise and hold in place with the core hold
down nuts.

5.15.5 Remove the pins frgm the core hold down rods and tape to

rods.

Do not exceed 9,000 pounds. If
core does not come loose at 9,000
pounds proceed with Step 5.15.7.

5.15.6 Using crane with a crane scale plus 3-legged handling
sling with a 9,000 pound capacity, remove the core.

If core cowes free N/A Step 5.15.7
through 5.15.14.

5.15.7 Attach hydraulic cylinder assembly (composed of items
C12026-66 and C12026-33) over the 3 hold down rods and
secure in place using 3 core hold down nuts (C12026-51).

5.15.8 Attach hydraulic power unit to hydraulic fitting on
hydraulic cylinder.

F-133



Kel. i'iO.,______

/ 1.43.3 REV. B PAGE 26 OF 32
(PPO6j9)A

OPER Q.A.

5.15.8.1 Make gauge mark on core at grain level. Q
cuToN0

Do not exceed a hydraulic pressure of
6,000 psig during core removal opera-
tion. If the core does not release
after 15 minutes, contact Process
Engineer.

5.15.9 Slowly apply hydraulic pressure to the core in steps of
500 psig. Holding for 15 minutes between steps until a
hydraulic pressure of 6,000 psig is obtained. Release
hydraulic pressure and again slowly increase pressure to
6,000 psig. When core comes loose, gauge mark will be
approximately I" to 24" above the grain surface. Record
PSI force required to release the core from the propellant
and the time.

PSI TDME

Care must be exercised to prevent
contamination by hydraulic fluid.

5.15.10 Release hydraulic pressure by moving fluid directional
flow selector to opposite prosition.

5.15.11 Disconnect hydraulic lines and replace cap protectors in
snap-tite fittings.

5.15.12 Coil hydraulic lines and replace on rack for future use.

5.15.13 Remove the 3 core hold down nuts securing the hydraulic I

cylinder assembly. Remove the hydraulic cylinder assembly
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5.15.14 Using the overhead crane with a crane scale, 3-legged 0
handling sling, remove the core. 10_1

Do not exceed 9,000 pounds with sling
attached. If core does not come loose
at 9,000 pounds notify Process Engineer.

5.15.15 Secure core on core pallet. Remove crane and handling
sling. 0

5.15.16 Record the following:

CORE REMOVED: DATE: TIME:_ ___

1 CAUTION

Extreme care must be exercised to

prevent damage to teflon coating.

Rounding ring, baseplate, "0" Ring
and core cleaning and storage may
be completed at anytime prior to
completion of Step 5.16.5.

5.15.17 Using non-metallic scrapers and 1,1,1, Trichloroethane,
remove all propellant from core and wipe clean wit cheese
cloth dampened with 1,1,1, Trichloroethane. Return core
to GPAO or Station 0211 for storage.

5.15.17.1 Release turnbuckien en 3 each cables securing rounding
ring to baseplate. Remove cables at rounding ring. o

5.15.18 Using overhead crane with 3-legged sling, lift and remove
the top rounding ring (C12026-12-01), clean rounding ring,
and return to Station 0210 or storage.
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5.15.19 Clean off propellant splashings on case insulation.

5.15.20 Trim flashings from bore interface until level with aft U
propellant surface.

5.15.21 Install Lift Fixture (C10294) on crane. Center lift fix-
ture cartridge and lower until pins will engage holes i 0
cartridge. Lock pins in place. Lift cartridge until i
clears center post of baseplate.

5.15.22 Position 6 each 18" x 24" blocks, double stacked in 3
equal spaces under cartridge. Lower until cartridge 0
touches blocks.

5.15.23 Remove rubber restrictor .3" + .1" inboard of propellant
bore using Boning Knife and upward strokes. Clean as
required. Cognizant Engineer to be present during
operation.

5.15.24 Examine all exposed propellant surfaces for raised or Q
depressed areas. Areas 1.0" or less in diameter are to
be left undisturbed. All raised or depressed areas of
greater than 1.0" in diameter are to be explored, trimmed,
and blended.

AFQC

5.15.25 Visually inspect for bonding separation
between propellant and liner. R

5.15.26 Visually inspect for cracking or voids. 
Afv0

No cracks allowed. No voids with a 0 0
dimension greater than 1.0 inch allowed.
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5.15.27 Measure and record:

0 900

Bore DIA: Fwd

Center

Aft

00 90 1800 2700

Grain
Length

5.16 POTTING AFT RESTRICTOR AND STORAGE (STATION 0451)

5.16.1 Place loaded cartridge on a C10295 Shipping Base. Install
four (4) each tie down cables and tighten turnbuckles
until cables are snug.,

5.16.2 Using a 6' carpenter level cartridge shim between shipping /
base and pad as required to level cartridge. Release and
remove lift fixture with crane. Move lift fixture to a
designated area.

5.16.3 Install Zinc Chromate putty at the top surface of the
propellant at the Bore interface. Using crane with 3-
legged sling, install the C12031-01-01 core into the
Aft propellant perforation. Remove the crane and excess
Zinc Chromate putty as required.

5.16.4 Clean the top surface of the propellant and the sidewall
installation using clean cheesecloth dampened with clean
1,1,1, Trichloroethane. Repeat as necessary until cloth
shows no sign of contamination.

5.16.4 Prepare sufficient batches of AL-227-70 Potting Compound (
in the Ross Mixer per 1.43.14.
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5.16.6 Pour the Potting Compound onto the top of the propellant

until a depth of 7.25 to 7.45 below the top of the cart- (I
ridge is reached.

Pour so that a minimum of splatter

occurs.

Record Batch Numbers of the P1-227-70.

Date Batch No.

Date Batch No.

Date Batch No.

Date Batch No.

Date Batch No.

Date Batch No.

Cure the AL-227-70 Potting Compound for a minimum of eight

(8) hours at 70°F + 300F.

Time Start: Date:

Time Complete: Date:

5.16.7 At completion of cure, lift and remove the core. Clean
the core of all AL-227-70 and Zinc Chromate putty. ()
Remove all the Zinc Chromate putty from the propellant

surface as required.

5.16.8 Secure the core on the core handling pallet and return to
Station 0210.

5.16.9 Install the Plywood Disk Dam onto the top of the cured
AL-227-70 and center as required. Place weight on top

of the plywood disk.
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5.16.10 Prepare sufficient batches of AL-227-70 Potting Compound
in the Ross Mixer per 1.43.14.

5.16.11 Pour the Potting Compound between the case insulating and
the plywood disk until the level of the AL-227-70 reaches
the top of the plywood disk.

Record Batch Number of the AL-227-70.

Date -,Batch No.

Date Batch No.

5.16.12 At completion of cure lift and remove the plywood disk.
Clean as required to remove all cured AL-227-70 Potting 0
Compound.

5.16.13 Lift and center C010294 lift fixture over cartridge and
lower until pins will engage holes in cartridge. Lock ()
pins in place. Lift and place cartridge with shipping
base attached on a 26,000 lb. min. capacity trailer.
Disconnect crane from lift fixture. Secure cartridge
to trailer. Move trailer to pad 0451.

5.16.14 Center crane over lift fixture and attach crane to
shackle on lift fixture. Lift and remove cartridge 0
from trailer and place on pad. Release lift fixture
from cartridge and remove with crane. Move lift fixture
to designated area and disconnect irom crane.

5.16.15 Cover top of cartridge with a 10' x 10' sheet of velostat
Secure with tape. Place plywood shipping cover on top 0
of cartridge and cover with a 12' x 12' poly sheet.

Secure with tape.
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6.0 SECURING

6.1 Area Foreman, Q.C. and Process Engineer review entire
procedure. Verify all operations have been completed,
proper and complete entries have been made, all items
and associated paperwork have completed action of dis-
positions and acceptance.

Q.C. INSPECTION: 0 DATE:

AREA FOREMAN: 0-I DATE:

PROCESS ENGINEER: 0 DATE:

7.0 APPENDIX
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OPERATI ONS AND DUALI TY RECORD

ROR OPEWCEN ODR1 oPL4
PNO. IT QY ERA O TAMPEV

QR/IDR-0-0 RecordTRDE 4 CA MTR /

GENERA OPNRTRICNSIONS

A. This O6,QR provides the authority and attached documentation for process-
ing a 84" Char Motor P/N C12185-0l-0l for Contract F04611-76-C-O0lO.

B.* APPLICABLE DOCUMENTS

Drawings Rev. ECO Title

C12185 N/C 19832,19837 84" Char Motor - Loaded
19858,19894

Plans and Procedures 20017,,20124
20121120161

lOOP Rev. PCN Title

1.43.16 B None Loaded Cartridge - 84" Char Motor
(PP0672)

P.O.P. Rev. PCN Title

2.91.5 C None Contaminated Tool Cleaning and

Solvent Reclamation Station 0650

6.2.1 A None Weighing Techniques

6.9.2 A None Abrasive Cleaning of Hardware

Specifications Rev. ECO Title

40GS-90404 G None Marking and Identification

Reference

IQOP Rev. PCN Title

1.43.22 A None Fuel Master Batch UTP-18803A

(PPO6 78)

1.43.12 C None UTP-18803A Propellant Mixing
(PP0668) (400 Gallon Mix)
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OPERATIONS AND QUALITY RECORD RE.o PAGE 2
oF 4

CONTINUATION SHEET PART NO. PLAN QEV.

C12185-01-01 N/C
I o,, ". '... .. ... ... ..c~oML.

40. OPERATIONS STAMP

C. Station Foreman coordinate all parts and material requisitioning and
transportation requirements through completion.

D. All temperature recording charts are to be identified with PIN, SIN
and Date. All Start and Stop times are to be clearly identified. All
Charts are to be attached to O6QR upon completion.

E. All operations performed shall be performed within the scope of the CSD
Safety Manual.

F. All parts, components and materials shall have evidence of Quality
Assurance Acceptance prior to issue to Process Operations.

G. Operator, Area Foreman or Quality Assurance as applicable shall stamp
only those operations for which a circle is indicated on the
Completion Stamp column.

H. Area Foreman notify Quality Control at least two (2) houra prior to
commencing all operation stAmps identified with AF/Customer Mandatory
Symbol with the following exceptions.

AFOC 4 Hours notification prior
to end of 1st shift for all
second shift, weekend and
Holiday operations

J. All weighing opereions to be documented as called out in the body of
IQOP.

V

VI
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OPERATIONS AND QUALITY RECORD ,-, N PAGE 3

CONTINUATION SHEET [,,,,w NO. PLAN R"V.
C12185-01-01 N /c

PER. COMPL.PEO. OPERATIONS STAMP

10 (2210) Obtain Parts, Components and Materials, listed on Configured PartsList, from GPAO and/or Company Stores.

20 (2210) Process Loaded Cartridge in accordance with IQOP 1.43.16 in its
entirely. 0

30 (2210) Process Engineer verify Loaded Cartridge P/N C12185-01-01 process was

in accordance with IQOP 1.43.16 and is accepable.

40 (8110) Quality Assurance verify all acceptance data is complete and "

acceptable.

50 (2210) Area Supervisor forward completed Planning Package to Process
Engineering (Small Motor Programs), Building 1240.

60 (2230) Upon completion of review forward complete Planning Package to
Production Control, Building 1240.

70 (2122) Production Control forward completed Planning Package to Data
Acceptance Center, Building 0010.
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OPERATIONS AND QUALITY RECORD RELNO RELOAIE PAUE 4
C)NFIGURED PARTS LIST OF 4

PART NO TITLE SERIAL NO PLAN REV.

Z 2185-01-01 LOADED CARTRIDGE - 84" CHAR MOTOR N C
Y*,V TO MAKE ACCT NO ORGN.NO. WO.ft.NO. OELIVERTO @LOG. ROOM M C 104

1
MAT'L ISSUE SY MAT*L ISSUE SY MAT L ISSUE OY MAT'L REC BY

SR CONT NO. SR CONT NO SR CONT NO OPER VER.

N/A N/A -_ -

STORE CTY /I STOCK NO.PART NO. IMAJOR NOUN/DESCRIPTION SPEC ECO'S SERIALILOT EXT. CTY

RMILOC REQ I REV OCTRACE NO OTY ISS

I lEA I C08702-02.01 Cartridge - B

SInsulated

AR I I UTL-0040A Liner
I I (SE0721)

AR I UTP-18803A Propellant

I I I (SE0719)I I I " "
I I

AR I I AL-60 IPotting Compound

I I
AR' M-47-4 ICloth, Tape 9 oz.

MAR  I 1Resin, 'olyster
I I ISOPHT ,ic

I I I
I I I
I I
I I

I I
SI I

I I I
I I I
I I I
I I I
I I I
t I
I I I
I I I
I I I
I I
I I I
I I I
I I I

-I I G-145 -
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1.43.16 REV. B PAGE 1 OF _
(PP0672)

UNITED
TECHNOLOGIES CHEMICAL SYSTEMS DIVISION

INTEGRATED QUALITY AND OPERATIONS PROCEDURE

LO)ADED CARTRIDGE PROCESSING "84"1 CHAR

EFFECTIVITY: NAME DATE

Rel. No.

OPERATIONS PLANNER/WRITER: _ _ /_

APPROVED BY:

Safety Engineering: ___|2-11-77

Quality Assurance: Competelyrevised f c

Project Engineer: roen_ W,27

G-141

Operations Engineer: -11

Program Management:7

Operational Propellant Comiittee:_________

RELEASED BY, 716

REVISION DATE DESCRIPTION

A 7/20/76 Cmpletely revised for processing
improvements and tooling.

B 3/7/77 Incorporates PEN's A-1, A-2, A-3, A-4,
and A-8 for process improvements.

IA
G-146
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(PP0672) PAGE 2 OF 30

CONTENTS
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360 SPECIAL CONSIDERATIONS 5
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5.1 CARTRIDGE PREPARATION 6
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5.5 INSTALLATION IN OVEN (STATION 0980) 14

5.6 ASSEMBLY OF SIDE CASTING TOOLING (STATION 0980) 14

5.7 PREHEAT AND LINER CURE (STATION 0980) 16
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1.0 SCOPE

1.1 This procedure provides detailed instructions for the processing
of a Loaded Cartridge P/N C12185-01-01.

2.0 SUPPORT REQUIREMTS

2.1 Name Part No, CSD Stores No. ty.

Heater, Portable H-42 - 2 each

Hardware Prep. Dolly 7000-596 or 913 - 3

1,,1, Trichloroethane - 80015 A/R

Kraft Paper - 72562 A/R

Cheesecloth - 36086 A/R

Lower Oven Stand 7000-784 - 1

Adjustable Oven Stand 7000-783 - 1

Intra-Station Dolly - - 1

Loaded Case Lift Fixture C09489 - 1

Valve 7200-168 - 1

Tube-Casting 6.0" Dias - - 1

Casting Tube Assembly C06142/C01714 - 1

Hose Extension 7000-168 - 1

6" Black Rubber Hose - 80895 AIR

Vinyl Tape - - A/R

Perch] oroethylene - - A/R

Polyethylene Sheet - 72761 A/R

Casting Tooling Complete C12239 - 1

80 Grit Sandpaper - A/R

Straddle Carrier 7000-911 - 1

Lift Fixture 7000-508 - 1
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2.2 DOCUMENTS

2.2.1 Required

Drawings Title

C12185 Loaded Cartridge - CHAR

SpecificationslForms Title

SEO 719 Propellant - UTP-18803A

SBO 721 Liner, UTL-0040A

40S-90404 Marking and Identification

Plans and Procedures Title

P.O.P. 6.14.1 H-42 Heater Operation

P.O.P. 6.9.2 Abrasive Cleaning of Hardware

P.O.P. 2.71.1 Start-Up

P.O.P. 2.91.5 Contaminated Tool Cleaning and Solvent
Reclamation Station 0650

P.O.P. 6.2.1 Weighing Techniques

P.O.P. 2.1.2 Straddle Carrier Operation

2.2.2 Reference

None

2.3 EXTERNAL SUPPORT

None

3.0 SPECIAL CONSIDERATIONS

3.1 Follow all Station Safety Procedures.

3.2 All parts and materials shall have evidence of Q.C. Acceptance
prior to use.

3.3 All operations shall be performed in the sequence presented. All
out-of-sequence operations shall be accomplished using a Procedure
Change Notice (PCN).

3.4 Operator, Area Foreman or Quality Assurance, as applicable, shall
stamp only those operations for which a circle 4s indicated

in the OPER. or Q.A. columns. The date the n operation is
performed shall be entered beneath each respective stamp.
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3.5 Changes to this procedure shall be accomplished by issuance of
appropriate PCN's. PCN's shall be annotated at the affected
operation within the body of the procedure.

3.6 Record all data per requirements of IQOP.

3.7 WARNING/CAUTION inserts are followed by special or safety instruc-
tions to be accomplished.

3.8 Grain Protectors (7001-002) should remain installed with the cartridge
is being worked on. Dust Cover (7000-837) shall be installed on the
cartridge whenever it is not being worked on.

i21
When Grain Protectors are not in
use, stack so that RTV'd surfaces
are protected.

3.9 All propellant Surface S2ills Only shall be cleaned up immediately.
In the event of a Major svill, (i.e., propellant spilled onto oven
floor), no attempt shall be made to clean up until cartridge has
been removed from the area. Notify Health and Safety Engineering
immediately of all major spills.

3.10 Tn raining or foggy weather, motor unit shall be covered with Poly-
ethylene sheeting during outside operations, during installation in
oven, and during casting tooling set-up.

3.11 A static electricity grounding cable shall be connected to mix bowl
trailer while it is at oven area.

4.0 PREREQUISITES

4.1 Verify that all drawings specified as required for the accomplishment
of this procedure are valid and available for the work area.

4.2 Ensure all hoisting and lifitng equipment associated with this pro-
cedure displays evidence of current certification.

4.3 Ensure all precision measurement equipment associated with this pro-
cedure displays evidence of current calibration status at time of use.

4.4 Station Foreman shall ensure that liner cure oven is clean and free

of debris.

4.5 Operator shall read Hazardous Haterial Bulletin on 1,1,1, Trichloro-
ethane and Methylene Chlorile and Perchloroethylene.

4.6 Operator shall read Safety Regulation No. 19. (Airless and Compressed
Air Spray Painting operation.)
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5.0 DETAILED OPERATIONS

5.1 CARTRIDGE PREPARATION

5.1.1 Area Foreman verify receipt of Cartridge P/N C08702-02-01
and record Serial Number . Visually check

insulation for irregularities. Any irregularities noted at

anytime during processing operations shall be reported to
the cognizant Process Engineer immediately.

5.1.2 Install the Liner Table (7000-847) on Hardware Preparation
Dolly. Cover the outside diameter of the table with Mylar
Sheet.

5.1.3 Using Lift Fixture (C09489) lift and place the empty cart-
ridge onto the Liner Table. Remove the Lift Fixture.

5.1.4 Using 60-120 grit abrasive cloth, lightly sand inside sur-
faces of the insulated cartridge to remove all gloss and
surface contaminant.

5.1.5 Using clean cheesecloth dampened with clean 1,1,1, Trichloro
ethane solvent, thoroughly wash a 4-6 square foot area on
Insulation sidewall. Discard cheesecloth after wiping area.
Rewipe area with a clean cloth dampened with 1,1,1, Trich-
loroethane. Repeat as necessary until cloth shows no sign

of contamination. Sidewall insulation, and sidewall of the
cartridge shall be cleaned from Aft to Forward, progressivel
by section, e.g., Aft insulation, cartridge sidewall.

i I
A slight yellowish discoloration
of cloth is normal and should not
be considered contamination.

5.1.6 Visually inspect cleanliness of insulated surfaces with

cartridge on Liner Baseplate. 0 0
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5.1.7 Allow Case to dry at room temperature for a minimum of 30
minutes. 0

Avoid contaminating with Poly-
ester Resin all surfaces not

involved in bonding.

5.1.8 Weigh out 907 grams of Polyester Resin (M-22) into a clean
container. Add 14 grams of MEKP Catalyst and mix thoroughl.,

5.1.9 Carefully brush resin on inner wall of Cartridge in area
where cloth tape will be bonded. Bonded surface will be
1.75 + .25 inches in length from lower end of Cartridge.

5.1.10 Press cloth tape into place, then brush surface of tape
with resin, removing excess with clean cloth.

5.1.11 Cure polyester bond for 2 hours minimum at 1400 + 300F.
Record below:

Time In: Temp: OF

Time Out: Temp: 0F Q

5.1.12 Upon completion of cure, roughen resin surface on tape
using 180 grit paper.

5.1.13 Wipe roughened surface with clean cloth dampened with 1,1,1,
Trichloroethane.

5.1.14 Allow to dry for a minimum of 30 minutes at room temperature7
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5.1.15 Q.C. visually inspect. Verify no evidence of contamination d
and/or foreign material.

5.1.16 Rubber stamp part number of Motor (C12185-01-01) longitu-
dinally on exterior of Case approximately 28" from Aft end
using k" high characters. (Ref: of Dwg. C12185.) 0

5.2 LINER PREHEAT AND LINING
+10OF

5.2.1 Preheat cartridge at 2100F - OF for a minimum of 120
hours. Record below:

Time Started: Temp: OF Q
Time Ended: Temp: OF Q

5.2.2 Cool cartridge to a surface temperature of 1150 + 150F
prior to applying UTL-0040A Liner. Record surface tempera-
ture.

Surface Temperature

5.2.3 Q.C. verify the following application of UTL-0040A liner
is to be applied following the sequential continuous com- 0
pletion of the 120 hour min. pre-heat. Surface temperature

of the cartridge is to be a minimum of 1000F to a maximum
of 130°F~before the application of the UTL-0040A Liner.

5.2.4 Obtain Q.C. accepted UTL-0040A liner and record batch no.

below. 0I

Batch Number

5.2.5 Prepare all samples per IQOP 1.43.13. 0
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5.2.6 Apply a coat of approximately 20 lbs. of UTL-0040A liner to

the entire inside surface of the cartridge and restrictor
using new brushes as required (.020 liner on all surfaces).

Keep the liner out of the lift holes.

5.2.7 Q.C. verify liner coat applied is between 10 to 25 lbs. and
entire inside surface is completely covered.

Tare, Liner Gross Weight

Tare, Weighed Back

Net Liner Weight

5.2.8 Using Lift Fixture (C09489) lift the cartridge to a con-
venient working height.

5.2.9 Apply a continuous strip of vinyl tape to the botton sur-
face of the cartridge only. 0

5.2.10 Apply a continuous bead of Silicone Rubber (RTV-102) to the

bottom surface of the Vinyl Tape. Allow tl:t Silicore Rubber
to become partially set.

5.2.11 Install four (4) each k-12 Pipe Plugs into the four (4)
holes located in the baseplate. (Install the plug& from the
bottom side of the Baseplate.)

5.2.12 Install a continuous bead of Silicone Rubber to the base of
Item 69 (AL-60 Casting Mandrel). Install the Mandrel onto
the Casting Base and secure using 4 each 1-8 bolts.
Remove all excess Silicone Rubber out from around the
Mandrel.
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5.2.13 Lift and lower the cartridge into the C12239 Baseplate.
Remove the lift fixture.

5.2.14 Using a three legged sling lift the Top Rounding Ring
(C12239-15-01) and install over the Aft end of the cartridg(

insuring that the three (3) lift holes align with the three

(3) eye bolts in the Baseplate. Remove the three legged
sling.

5.2.15 Install the three (3) each Turnbuckle Assemblies Items 59,
63, 61 and 62 of Dwg. C12239, used to hold the Top Rounding 0
Ring in position.

5.3 RESTRICTOR POTTING AND CORE INSTALLATION

5.3.1 Prepare sufficient batches of AL-60 Potting Compound in the
Ross Mixer.

5.3.2 Pour the Potting Compound onto the Baseplate until a mini ma-
thickness of 1.0 inch is recorded.

Pour so that a minimum of splatter

occurs on the existing Liner.

Record Batch Numbers of the AL-60 Liner.

DATE BATCH NO.

DATE BATCH NO.

DATE BATCH NO.

DATE BATCH NO.

DATE BATCH NO.
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5.3.3 Cure the AL-60 Potting Compound for a minimum of eight (8)

hours at 1000 F + 100 F. Record below:
- 0OF

Time Start: Temp: OFQ

Time Complete: Teap: OF

5.3.4 Lift and remove the AL-60 casting mandrel. Q

5.3.5 Using a long handled brush, apply a Sealing Coat of

UTL-0040A Liner to the top surface of the AL-60 Restrictor.

Record Batch No.

Record Amount Used

5.3.6 Wash down core with a clean white cloth dampened with 1,1,1

Trichloroethane. Spray or wipe the core with a solution of
257. Dow Corning High Vacuum Grease and 95% Methylene Chloro

ride. At completion of spraying operations using 3 legged

sling raise the core and check that the Fwd edge of the

core that mates with the forward restrictor is free of dirt

liner, oil, etc. Lower this core over the three (3) align-

ment pins located in the Baseplate. Do not lower the core

completely at this time.

5.3.7 Install the three (3) each Hold Down Rods (C12239-15-01).

Do not tighten the Hold Down

Nuts at this time.

5.3.7.1 Lower Core (P/N C12239-11-01) (Dia. 21.29) completely onto
the restrictor. Remove the three legged sling. 0
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5.3.8 Install the three (3) each core centering calbes item 50,
and 51 of Dwg. C12239.

5.3.9 Center the core within .060 inches and record below: E
00 1200 2400 0 0

5.3.10 Tighten the three core hold down nuts to snug. Q
5.3.11 Remove the four (4) each k-14 pipe plugs from the bottom of

the baseplate. 0

5.3.12 Weigh the completed casting tooling assenbly and record
weight below. CWR No.

Weight

5.3.13 Preheat Cartridge for 15-17 hours at 1400 + 100F at
Station 0210 to cure the UTL-0040A Liner. Record below:

Time In: Temp: OF Q Q
Time Out: Temp: F

5.3.14 Cover cartridge using polyethylene. Also cover samples as
required.

5.3.15 Area Foreman or Working Leader and Q.C. review Operations

5.0 through 5.3.14 for proper and complete entries on each

operation.

5.3.16 Transport cartridge to casting oven and samples to Station
0980 using 5,000 pound capacity trailer or truck.
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5.4 PREPARATION OF CASTING OVEN (STATION 0980)

5.4.1 OPEN door to oven shelter.

5.4.2 Move oven shelter away from oven.

5.4.3 Check oven and stands for cleanliness and clean as required j

5.4.4 Adjust oven stand height to pin hole No. 12. 0

5.4.5 Ensure oven stand is level. Level as required.

5.4.6 Install work stands as require.

5.5 INSTALLATION IN OVEN (STATION 098C,

5.5.1 Center crane hook over cartridge. P.ace lifting eye over
crane hobk, lift the cartridge and plce on the adjustable ()
oven stand in designated area marked oi stand., Disconnect
and remove crane.

5.5.2 Ensure that core hold down rods are properly locked and the
three (3) core centering cables are tight. Install core 0
cover.

5.6 ASSEMBLY OF SIDE CASTING TOOLING (STATION 0980)

5.6.1 Assemble the 3600 Casting Spider (CI0053-24-31) wi'h 30"
tubes and 900 elbows and install o er the top of the core.

5.6.2 Install the interior casting tooling consisting of one (1)
6.0" SS pipe with a 900 bend on one end, and one (1) 6.0"

SS pipe long enough to center the opening of the 900 bend
over the center of the 360 casting spider.
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5.6.3 Install casting line support under spider.

5.6.4 Mask all clamps, nuts, and threaded portions of clamps, and
core centering cables with vinyl tape as required to protect 0
threaded areas.

5.6.5 Install casting height indicators (4) equally spaced around
rounding ring. kJ

5.6.6 Ensure that internal casting tooling is secure. Q
5.6.7 Install 6" diameter metal cap on inlet of oven valve and

secure. 0_

5.6.8 Ensure that oven/oven lid mating interfaces are free of
foreign particles.

5.6.9 Clean both sides of each oven lid sight glasses with glass
cleaner. 

o

5.6.10 Q.C. check centering of core at three (3) equally spaced

angular locations and record.

00 _ _ _ _ _ _ _ _

0

1200

2400

5.6.11 Immediately prior to oven lid installation, Area Foreman
make inspection of the lined cartridge for visible signs of
contamination. Area Foreman or Working Leader to record
oven being used, time and date when the lined cartridge
was installed in the oven. Notify Project Engineer if
contamination exists.

OVEN NO;

TIME DATE
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5.6.12 Install oven lid, checking position of guide lugs. Allow
slings to go slack.

5.6.13 Disconnect hoist from oven lid and position hoist away
from oven.

5.6.14 Connect ovenlamp system and turn oven lamps ON. y )
-- 0

5.7 PREHEAT AND LINER CURE (STATION 0980)

5.7.1 CLOSE vent valves.

5.7.2 Turn air circulation fan ON. QI0
5.7.3 Install oven recorder charts and mark significant start and

stop times as they occur. Record cartridge serial numbers 0
and data on recorder chart. Change charts daily. Add
appropriate completed oven charts to this IQOP.

5.7.4 For preheat set temperature controller to 1400F. Set
temperature control on In-Line 1eater to 200'F. 0

5.7.5 Hold in oven at 130OF - 150OF for no more than 24 hours t
prior to casting propellant. Preheat to start at time
oven reaches 140 0 lO°F. Record the following: 0

IN _ OUT
TIME: DATE: TIME: DATE:

OVEN TEMP: OF OF

5.7.6 Assure no foreign objects on liner or restrictor. Notify

Project Engineer of any objects. 0

[~]
Casting must start within 24
hours of compleLion cure.
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5.7.7 Turn oven fan OFF, prior to start of vacuum. Q
5.7.8 Close oven valve.

5.7.9 OPEN oven vacuum valve.

5.7.10 Turn vacuum pump ON.

5.7.11 Pull vacuum in oven to a minimum of 75 mm Hg (or less) and
record _ .

5.7.12 Project Fngineer examine lined cartridge while under vacuum /
to determine if unbonds exist as demonstrated by bubbles
under the sidewall insulation. If bubbles exist, DOCUMENT
the event.

5.8 CASTING OPERATION (STATION 0980)

Absolute pressure shall be at or
below 75 mm Hg, for casting. Com-
pletion of casting the final batch
may be cast at ambient pressure.

Notify Area Foreman and Process
Engineer of any unusually long
casting times (over 40 minutes).

5.8.1 Prepare mix bowl and propellant samples per IQOP and P.O.P.
6.8.1.
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5.8.2 Remove the 6" diameter metal cap from oven valve and install
black rubber hose assembly consisting of 2 each 6" Laddish
ferrule and " of rubber hose clamped to ferrule.

5.8.3 Install the 6" diameter metal cap on open end of black
ribber hose assembly.

5.8.4 Position mix bowl adjacent to oven to allow connection of

casting line.

Install grounding strap.

5.8.5 Remove 6" diameter metal cap from black rubber hose
assembly and mix bowl discharge tube. Connect casting line
to mix bowl.

5.8.6 Receive Q.C. Lab acceptance of each propellant batch from
Area Foreman prior to casting. After Q.C. Batch Acceptance
is received, begin casting. Record propellant batch data
below.

Do not exceed 15 psi on 400
gallon mix bowl.

Batch Q.C. Acceptance Start Finish Vacuum Pot
No. Time Datel Badge Cast Cast M of H2 Pressure Ov

_ __ 0
0
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5.8.7 Connect station air line to mix bowl pressure lid and
slowly pressurize mix bowl to approximately 15 psig. Do
not exceed allowable pressure of 15 psig.

5.8.8 Connect station air line to mix bowl discharge valve air
motor open line fitting.

5.8.9 Disengage lock on discharge valve located under bowl.

5.8.10 OPEN oven valve.

5.8.11 OPEN mix bowl discharge valve.

5.8.12 Rdinove station air line from the open line fitting and re-
connect to the mix bowl discharge valve air motor close
line fitting.

Do not turn on air at this time.

5.8.13 Observe propellant flow and cast until mix bowl is empty or
until propellant reaches the bottom of the casting level
indicator.

Rubber hose will collapse when
bowl is empty.

5.8.14 CLOSE mix bowl discharge valve. Remove air line.

5.8.14.1 Lock mix bowl discharge valve.
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5.8.15 CLOSE oven valve.

5.8.16 On final batch complete Step No. 5.9.3 before disconnecting
propellant pot.

5.8.17 Disconnect air line from mix bowl pressure lid and open vent
valve.

5.8.18 Disconnect casting line from mix bowl discharge tube.

5.8.18.1 Disconnect grounding strap.

5.8.19 Install 6" diameter metal cap on casting line.

5.8.20 Install 6" diameter metal cap on mix bowl discharge tube
and send mix bowl to Station 0650 and recycle per P.O.P.
2.91.5.

5.8.21 Repeat Steps 5.8.1 through 5.8.20 until cartridge unit is
case to bottom of casting height indicator.

Retain last mix bowl at oven for

possible propellant top-off
requirement.
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5.9 POST-CASTING OPERATIONS (STATION 0980)

5.9.1 Close vacuum valve. Turn vacuum pump OFF. OPEN oven vent
valve. 0

Hand operated vent valve at oven
may be used to vent oven.

Prior to removing oven lid, vacuum
must be released and oven light cord
must be disconnected.

When removing oven lid durin rain,
protect cartridge by raising lid
sufficiently to allow a sheet of
plastic tarp (clean and dry) to be
placed over the component. After
the grain is protected, remove the
lid and move the shelter over the
oven. Conduct all finishing opera- I
tions under the protection of the
shelter.

5.9.2 Remove oven lid. Position oven lid on wooden blocks
adjacent to oven in designated area.

5.9.3 Ensure that propellant is cast to __ + __ inches
below the top of the cartridge rounding ring. If more pro- 0 I
pellant is required add, using side casting system. Do not

use propellant that has been scraped from the sides of the
pot or the casting lines. Disconnect mix bowl.

Remove excess propellant using
non-metallic tools.

5.9.4 OPEN valve.
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5.9.5 Remove casting tube assembly, oven valve, open extension
tube, casting height indicator, core cover, 3600 casting
spider, and masking on core centering cables.

5.9.5.1 Install 10" diameter metal cap on oven casting line port.

'j. avoid trapping air when troweling
propellant, jiggle the trowel as it
moves over the propellant surface.
Do not drag the trowel to cause folding
of the propellant.

5.9.6 Trowel propellant surface smooth and level to +

"below the top surface of the cartridge rounding ()
ring. Provide 3600 propellant fillet J' high min. at
sidewall interface.

5.10 CURING IN OVEN (STATION 0980)

For those operation steps not

complied with (due to different
types of cure) N/A operation
step circle.

5.10.1 Install oven lid, checkirg position of guide lugs.

5.10.2 Start up oven per Station P.O.P. 2.71.1.
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5.10.3 Cure propellant a total of 240 + 12 hours &t 140°F + 10OF.
(Cure time starts when oven temperature reaches a minimum
of 1300F.)

OVEN USED:

TIME IN: TEP: F Q
TIME OUT: TEMP: OFQ

5.11 CARTRIDGE REMOVAL FROM OVEN (STATION 0980)

5.11.1 Using crane, remove oven lid as required. Q
1 .CAUTION I

When reraoving oven lid during rain,
protect cartridge by raising lid
sufficiently to allow a sheet of
plastic tarp (clean and dry) to
be placed over component. After
the grain is protected, remove the
lid and move the oven shelter over
the oven for protection. Conduct
all finishing operations under the
protection of the shelter.

5.11.2 Check lifting eye for propellant. Clean if required. Q
5.11.3 Center crane hook over cartridge. Place lifting eye over

crane hook. Lift and remove cartridge from oven.

5.12 CURING IN4 CURE CONTAINER (STATION 0980)

5.12.1 Transfer segment to cure container immediately after cast-
ing and troweling propellant if cartridge is to be container
cured. 0

5.12.2 Connect cure container thermocouple and verify proper opera.
tion of thermocouple and temperature recording equipment.
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5.15.17 Remove tie downs from baseplate. Q
5.15.18 Install shipping base on a 26,000 pound min. capacity

trailer. 0

5.15.19 Lift and place cartridge on shipping base trailer. Dis-
connect crane from lift fixture. Secure cartridge to
trailer. Move trailer to pad 0451.

5.15.20 Attach crane to lift fixture and remove cartridge from
shipping base.

5.15.21 Remove shipping base from trailer and place on storage pad.
Place cartridge on shipping base. Release lift fixture and
from cartridge and remove with crane. Move lift fixture
to a designated area and remove from crane.

5.15.22 Drape Electrically Conductive Plastic film over the top of
the cartridge and down the sides approximately 12 inches
and secure with pressure sensitive tape.

5.15.23 Install the wooden shipping cover and hold in storage at
Station 0451. 0

6.0 SECURING

6.1 Perform Station Shutdown (as required).

6.2 Area Foreman, Q.C. and Process Engineer review entire pro-
cedure. Verify all operations have been completed, proper
and complete entries have been made, all items on associatec
paperwork have completed action of disposition and accep-
tance.

Q.C. INSPECTION: 0 DATE:

AREA FORMAN: 0 DATE:

PROCESS ENGINEER: . DATE:
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5.12.3 Install cartridge in cure and shipping container base.
Disconnect and remove crane. Level cartridge with 6 foot
carpenter level. Retrowel propellant surface to a smooth,
level finish as required. Using 7000-923 lift fixture and
crane install container side on base wia an outlet 1800
from air inlet on base. Remove lift fixture.

5.12.4 Hook-up and operate H-42 heater per P.O.P. 6.14.1. Q

5.12.5 Cure a total of 240 + 12 hours at 140OF + 100F. Cure s
starts when container temperature reaches 1300F.

CONTAINER LOCATION:

TIME START: TEM4P: OF 0

TIME COMPLETED: TEMP: F Q

5.12.6 Remove cure container sides with 7000-923 lift fixture and
crane and place approximately one-half way between ovens
0981 and 0982.

5.12.7 Q.C. review records and assure that propellant was cured
240 + 12 hours at 140OF + lO°F.

5.13 COOL DOWN (STATION 0980)

5.13.1 Cool 0 down starts when temperature controller is changed to
75 F setting or cartridge is removed from oven or Cure

ontainer.0

5.13.2 Total cartridge cool down cycle is 8 hours minimu.

TIME START: TEMP: OF Q

TIME COMPLETE: TEMP: OF__,
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5.14 WEIGHING OPERATIONS (STATION 0211)

5.14.1 Using a crane lift the Loaded Cartridge to a sufficient
height so that a low boy trailer may be positioned under 0the Loaded Cartridge. lower the cartridge onto the trailer
and secure. Remove crane.

Lift to be straight and vertical
so as to minimize side load forces
on the lift pin bolts.

5.14.2 Transport the loaded cartridge to Station 0211 between
1630 - 0700 hours on normal working days. Non-working
days, transportation may be accomplished at Area Foreman's
request.

5.14.3 Using a crane lift the loaded cartridge straight up to a
suffi cient height so that the low boy trailer may be
removed. Move and position the cartridge over the floor
scale and lower. Remove crane.

5.14.4 Place it center of scale and disconnect cartridge from
crane. Weigh loaded cartridge rounding ring, casting base
and core assembly attached. Q.C. observe weighing and vei
verify configuration is same as in Operation 5.3.12.
Concur on weight. Area Foreman or Working Leader and Q.C.
complete CWR and verify the following:

Record Weight Below:

CWR No. Propellant Weight LBS

5.14.5 Using crane lift the loaded cartridge and move to a loca-
tion where the trailer may be positioned.
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5.14.6 Lift the loaded cartridge to a sufficient height so that a
low boy trailer may be positioned under the loaded cartridg
Lower the cartridge onto the trailer and secure. Remove 0

crane.

Lift to be straight and vertical
so as to minimize side load forces
on the lift pin bolts.

5.14.7 Transport the loaded cartridge to stripping pad at Station
0453. 0

5.14.8 Using a crane lift the loaded cartridge straight up to a
sufficient height so that the low boy trailer may be (
removed. Lower the cartridge. Remove crane. 0

5.14.9 Using eye bolts and 3/4" turnbuckles connect and secure the
baseplate to the inground tie down fixture. 0

5.15 STRIIN, TRMIING AND INSPECTION (STATION 0453)

A maximum of 5 persc-mel allowed
during core removal, stripping and

trimming operations. Only 1 unit |
at one time on strip pad 0453.

5.15.1 Back off the three (3) each core hold down nuts (C12239-

56).0

5.15.2 Raise the core hold down rods approximately 4.0" by turning

counter clockwise and hold in place with the core hold down J

nuts.,-
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5.15.3 Remove the pins from the core hold down rods and tape to
rods. 0

A maximum of 5 personnel allowed
during core loosening operations.

5.15.4 Remove propellant from the threaded ends of the three each
core stabilizer cables before removing nuts. Remove all
tape and propellant splatter.

5.15.5 Remove three each core stabilizer cables. Q
5.15.6 Using the overhead crane with the crane scale, three

legged handling sling with a 9,000 pound capacity remove 0
the core.

fCAUTION]

Do not exceed 9,000 pounds with
leveling sling attached. If core
does not come loose at 9,000 pounds
notify Process Engineer.

5.15.7 Secure core on shipping pallet. Remove crand and handling
sling.

Extreme care must be exercised to
prevent damage to teflon coating.

Rounding ring, baseplate and core
cleaning and storage may be completed
at anytime prior to completion of
Step 6.1.

5.15.8 Using non-metallic scrapers and 1,1,1, Trichloroethane,
remove all propellant from core and wipe clean with cheese- 0
cloth dampened with 1,1,1, Trichloroethane. Return core to
GPAO or Station 0211 for storage.
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5.15.8.1 Remove three (3) cables securing rounding ring to baseplate,0
5.15.9 Using overhead crane with 3-legged sling, lift and remove

the Top Rounding Ring (C12239-15-01), clean Rounding Ring,
and return to Station 0210 or storage.

5.15.10 Clean off propellant splashings on case insulation. Q

5.15.11 Trim flashings from bore interface until level with aft
propellant surface. 0

5.15.12 Examine top propellant surface for raised or depressed
areas. Areas 1.0" or less in diameter are to be left

undisturbed. All raised or depressed areas of greater
than 1.0" in diameter are to be explored, trimmed, and
blended.

5.15.13 Install Lift Fixture (C09489) on crane). Center lift fix-
ture over cartridge and lower until pins will engage holes

in cartridge. Lock pins in place. Lift cartridge until it
clears center post of baseplate. Position cartridge over 4

equally spaced 18" x 24" plywood blocks. Lower until cart-

ridge touches blocks.

5.15.14 Visually inspect for bonding separations between propellant 0
and liner, and for cracks and voids in propellant in accor-
dance with Notes and 4 of Drawing C12185.

5.15.15 Q C verify bonding and propellant integrity per and
4 of Drawing C12185.

5.15.16 Measure and Record:

0o0 90 0

BORE DIA "D"

GRAIN HEIGHT "L"

0-175



APPENDIX H

PRODUCT ACCEPTANCE RECORDS - ELSH

H-176



~w0 00.

C,

(L) 0 ' U4 0 r

-C, C-4 (-
0) "4 -.4

0

'-4 CN cor 4

U)-

0

a: 0

ww C4 c. U)U

CL j, 0 co0

IU 4-~ L.-4 rC14 00u"4 00 04.0~

F-

0 ~

2., 
(1

cco
U) C

w ON

O > 1 4
-441 w . to J t. 4

ccCO 0. U)fd En-4 1r
.4 >0 ' 4

wl 0 ,- ws .~ EW '4
> : r w Va 4)4 0 4 .M 'i.) O S;-jO0 U r4

to 00 1 >, 0 to 4) c>O S-Jw
N n 0.x -.4 r. 0r 0 .14 s ,4 Q)

r. >-. 1- 14 P4 O-
-4 I (Ii ji 00ji JJ. 41 C -i4

0 0 En.- 0 0 Gt
u, 4 4 .' W-4) .-4. .4 ( 4 .4

W (U -4 14~ %4 ca r

cc 0.) c .Iw 0 444 4 $ (C; wVK
4-4). 0 I-k0 s ~ I

>%C- '-j CC-



'-4

I-

4,

4 0

oio

0 N

E4-

00

F1-17

ON)

Iif,

4) 0

14,

0

IA.

OD Ch

H-17



- Iw

l\.
- I

.r LA\ CIO

rlr

Of2) 1

'n c u')-~ -4 l4

Ico .0 0

CJ C-10

-4 4 . -4 . I

.4

-4 0i

0) 4

aj.4

4)C. C) 0 ur
'no r 4 41

Li i-- W. 0) m0

.4 ( Li 0 .-4'

0 .. N 0. >0. tjO

C0 0. 0 00. VA .4) c

0',,4 C r . 0-d40f
004 0 93 . -4 .0 r- . C

-,4 -4-0 4J r. -41 L

030 0o 0( 0' 0.

4) 0 J 4)w) 00(u-,

CC r I4j co 0l' C: 0 w 0 U 0 4
L04414 1.4~- w .w wtv4 9: w c

g 0- CA N - -tL
4 C6

N 4l 1 C4 C4C4 4 ~cli C, H-1790



0

Ji 0)N 414ci4

N 1qj: .

-4~~~r v4 ~ - 1

~~fn
0.

-4

,4 0

-ci

f. '-i cot4

ou 0

J C)
0I

Cl)~~~C -4 (0, .

U~ H4

04 p444

ci 0

0 (n C)
Q r-

1) 10 5) LA Cf CI

0 0 . 0' -4 v.
-4 ~ ~~ ~ ~ 1- - 4 r. 4 - J A

0 UIC

0- 0 ' 40

CA1 C) -,4 M' - ) - ~ '

0~~ A OON1

'~4 0

-4 V. 4 o 0r-g 3 .

0 41 0

I, N, ::0

041 1- . 4 i

H-180



0 rL IF
2 u Ci

LI 1',b

aU. ,J.l '

to

C' 4

I-w -

a -4 0 4

t~ in

*qJ Li) *

1-40 co

U - e4
0 '

C.) z'- 4 . .. 4 :12

-J "4 c u~ 10 4)cd Co m (d M cao)0
F- .L 0 -w crS 4)> >0 >0 a% C%

L w 0 u 0j 0'-4 0 .0\; ~ *0 *) r
U 0 r.-4 -4 0044 C1 0

0 0

m (i I
Ur in

w 0 cI,
iU- 41cIi ii I

00 <

Wi >.. 504 0 0 0
>.OJ 0..4 .0.4 .o

0 t 0 14 %4 -

U .14 m 1 0. t 0u

0 4444 v 0 00 .14 0?

( 00 o fU 41 00 ~ 44 ~ .0-4 .0U

r-. > ~ c ..

-. .t 41u 0% 41 01 a' v00
_______0________C____C___0_c:____

:)~ 0. LAS 4fw lS ccS to IV-. c
qC -4 J .4J -0J ~4 " V4 H 1



41)

.e4 ) .4-

0 4

x4 0

00

0 . c

-0 0

0r 0' 00 4 4 0 0)

0

(-an
s d

0

P H-182
P4



CC.'

41ItI
o -- <"~ Ci

C% w
~ 1 I _ Go

j * LL. f4 4

L'.J~C GA~, .

H~ 0 > ccc
~~0 44

40~ C. 4 4

ul I I> C
I(i a. 0-4 %4 01

)4 9q

av aw c I
to z 0

- S 

44 -0 C

~~~O 0 . .L 4j 4__ _ _

2 tc f) H-1Fv 0 44 d)*-'- --L.



0 >f V)

0I~

GI0 
-

~*\

00

(ONO

H-t

u I>>>:
00 lc>>0. > !. iON~

0- C) r4 C4

0

-~ ~~~ 4-O)'- j
U~ *'- 4- 4 M-*, *.4

SJ(CL "- 014 OWu

1-4 0 1 1

U) -A 0 1 ' ) -

CJe c O-C ' C'.4 -0 -

w~c- 0 )6 U.0-4 .
___~ ~ > ____________________ a V) 4 1



) cO

4)'-

")4
41 M-

0

1 0

04 A

.94

N0 0 0 0 0 00 000 0 A -

P 4 0 ITCAf I 0 r

0 o 4 4r4 - 4

0

,4-

411
00

I r4
V0

o . 4 a
4  P w. 4 -4r*

4  
.

H-18



00~

> 7n

Oo 00

-CA

LLI

C D 141

~L j
Vi 4.

I v

.'4
'CAL~

eA,

H-18



('20% -r N
Hr 00N N

41Cd 0' -4.4
-40
-4

0
.r4

00
c
0~ 0 0 .-4 N. I

0% -4 cn (nNn

N 5

0 ) m r r Ln o %0 (7% N O .4 N. 04 (n N e
C:ca.NC1 -4 aN ' . 0% ,t 0% 3 .4 0% *

$4

0 00 00 00 000 00 0~ 00 0 00 00 0 0 0
0(/ 0 .Ir-. 0 ,t r-. 0 %* 0 4 P% 0 *N

ad0 -4-4-4 -4 -4 .4 -4 "4 -4 -4 -4 4 - '44

r-4

-4

0 'a

-4 14"

-4 *18



0' -A

0U 
C

C-4 N' uIJ

a' 0 41t.0

$4.
4) 4

q ~ z 0 c:)~~ 41 .t-

L)~- -4 4 4 n

02 to C: U

L: 0- -0 0 U

-. 4 14- -.4-44

a. C.Ot fj.-40
H' '-4 '-, C O4-4 C:C)0 0 0

QC4 C .14 c'J L' .4o 0 A ) j

010

-) .,4 (

W 4 -44)

0 1-4

0Z- C4) pCO

cc c 4)14 4)$ on- 4

cr 0 00 4 ow V
V) 0 $.4 $4C rC 4

wr0 4

CL 4' a'a'a

'0 U4 w-.' 41c 0'C~ 0* i'.CoY

eko 4) U) o .0 4 .1
H-) 188 A



41

c i r

4

0%0

Nm

04

41

-40,

0N 
0 Lns4j (1 0 .4 0.

Am4 
0 

-40 0 0

H-189



(f) U;' i

0.*

0 : Co

c'a D 0 000 C -
00 <00 .i n cac

D -4 0 Cl) £0 C0

41

0 <

CL) > 0 4 )4

4) < u 0 ~> I ~ ') o0

-4 4

14.

$4 CO 0

-4 r.c -40 r 4

< Z4 0 -4v

it .0

4 -44, J . 4 ~
S-41

0D 4) C64 )~ ~ 4.

coo

0(ak 4) J-4 )-
p 41

o' 04. 0a ." 0 \ j

_______ ('4' C'C'

H-19



4)

" ~4 '-4
4,m "4-- 4 P4.'

WU 0

P4

to 0

0-4
44 4W4

A4 0%4 ~
-4 .4.fn (n nE

Cd

u* 4J -,4 n 4 -4 .4 'wNO N0 O 0

P4,

r 0
4.4

8 00 8000

14i r -4 -14 -4 -4 4 -4 -4 -4 .4

to I r% 0 % 0 00- 0. ! O r- I m h

c, 0%0"U mnO En in%~0 4" m m 4

(A00 %% 0% D I V % E n (4 N k r -4 r n %0 0
'A0 '.1- '0 0% %0 L-44 D % U %%

4.0 En4* V4 4 Mnn i Wn4 U' r4 1 P4 V

0

N.4 C4 %00 - 0' N i N nrN -u

0 4 00I 8 - 8
H-19



U. I-

Li z

00

uj U)

,- C) uU rI

X 4L.

< D% cc0.

LU V)
v1 -<

ui ~ i

0* D

CCl

cc

o -o

D~ 

-

l'->
.a CC

~ _ 
rH .192



cc

630 a 0 in
(G-4.- .4 C4 ..

P4 0

P4 A

twol

04

AO

N N
-4 n N 4 n N V4 Q

0

o03 04 U4 0 e4OO(%0 4 0N0 t'0OLm 0% 4m a P4~00 N ~ N- 0 g'%O r 1 - 4 0(1 0I

w p P4 P* r- P4 * . .

P4 0

$P4

0 00o9. 00 N 000 r4r4

w a

"H4193



T-7

zD1

>!

00ps

~. "w

f L

'0 L 'LU WZ K - U

CIL,

7 ~ -,c.
V)n

FO LJ~1 U

ItD
F CL

I LLCL

~ -b

C6
L e V

I.- ~oa
H-19



I N 
.

ODO

fn'J.

4l 'T. -f mLAt -Ti

tw 0o 0000 00-4 -. 4 q 4-4" 1- 4 4041 4

W4

fU

%D. % 0 % 0 0 I 4

m' Im 9000 0

0 A & C %C

A T3)T 
n % l

44r44

-4

a - .0 % ? % o c % 0 c * %

C/CY

-~v Vi~00 00 0 0

.4 ~ ~ ~ ~ ~ ~ ~ - 95'1 .~ - 4-1. ...



~arr

0 '0 *

0

at. I \L i

w 0
LUi

2' P

'CC - -

o to
L" 4.s ,

r.41

Q. 06c
u 0

~ i~z C

-H419



'00

tomo

** 0 ~ 40
Ln "e tto o 0 D 04%0 00m v

-, #j4 c P4 c-NC4 C-4 0

14

04

.4

a en '0 U0' L;

a,%% 0 04 0%% %8' 40%0l C4C.)

44 P4

P4
0 I

H-19



. - ,: \ ., , I .. . I L X1 . = --

,. I IV

..... ' . 4 " .- a

4" ,a " h"" . .i , k --- .

I I

-' 'V -4- '-' -

Y' : I , -.-j

Z IP -

;.. V "

-. 01. I ' "

I's I I



(4A

-- 4 In
z'-

0 I

2J z u~I0 - o C

10c 0- 4p

w i~\~ rotjI

C.. )

ILI

Iv'I

0

to
92 1 a a

L0

!E
a. 4- &.

0 4. 0

464

Ac-

'4 0

bl 'I,

H-199



00

4 )

4 0 ('

1.4

cc0

...4 41

0 fs1 0 N %0 I ( 0 ) -4 * 0 r. (

4)V4
ni

o 0
$4 t

0 00 0 0 00

~0 0 0O 00

.4

$4)

0

:5 14N .4 4 0% D r 11-200r



cc P) C,: 1 )-,A.

0 ~ M

to.
lip. .o

WW

2U z

I- LL$~~
CL z' ~ I-

we 0Q 0 U.i
A .l

-L L
0" q

w 004

w D

> ,
a. t. u-a



JjR

U0

1's4

9W -4 044
M G tJ( N 0N

0 0 F0

P0C 4 - 4

4 j C-~ N4. . .

$44

010

4 4

CNA1 0 % )% l N N .1 0 0 ul 4

* 4.

0

0 kw O C- ' 0. O. in V% ' i 4 Qr%

H-20



zou 4% %f

t. L..>

w
z

UJ LIO 0

Crl Xr CA m TxIt

ca 0 w 0 t3- r-T-:

DLC aH. N c

> H- r. =

-T 00 c9i

(3 0n B C\

LI Z

cc 0

w 0

5 a: :5 * n \ 0i

C z < jw H 0.~ qo~C)

0 0 1

u

0 Oi

3-0



Uri,

-HHH H

V) 4)

U)G\

iZ) m ko ir\ L"\ N co \D.O'.o 03 ('\O G H tr (7

V) i ri HH H rH H r

[H-204



a . a C -

-' 0

N cc
0

7-- bi

z 5 N. uiC

0 D'

~16

I-. ,~ , C ... 25

z z

55

a 0
z -N Z~

* 2 ". -

If-S., '5 ,. I



to I-S

CLw - ' I5
t- >

0

al r 0rn CM N LU

mf~ r- 00n

00c' C.

ccCj C~j LA w
w- 0

0 U t - ) 4.p 0
0 ("u-\00 t, o

4 F- aa

0

T .0

w z- X

ZJ o o <a r.

U 0 W 00 0
a. q. C L\ co 0 i

w0
C, CC-
X ~oCD 4.)

I-L 0 UU 0

W 0
H m

0 . k.i a43

'A4> 0 ri

0-0

91 C4

LU

co_ _ _ __ _ _ _ Ii

11-(n



V)

V)4)

LIri

C-)

C/2r- JY c- f ~ H m (\ T 0 tA% zr 0 01 %D 0 ~
C- 0~ 00 H .D ko .11 -x n m nf CA~ (%J CA~

t 4 C\OD M C - C\ ON L-- CM 01 Or- H

4 0 00 0 00 0 00 0 00 00 0
0 000 00a 0 00 0 00 00 0

HU H H H r4 Hr H H H

4.)

0 0H M

H-207



o~~~ r "' 4-.

-I I

ui ri - -W~ IT ~ -4~

1- .., iv

.f0
1 ~ .- 4.0 . ~P*4 4) C

30r 0 ~C
4-. c4 LJ 4

0 0 .0 54 4)0fIS cs 4) cI00
-, o U) 4)

-4- -4 06 -'14 -

04 In

'4. .M li

I CIS

4) A."

CA-

4 , .J v4 -4 .

Q U 0 $4

aI It A)c

&j~~ ~ 00d0 4 A

co ca c

11 0V 0>
;> IV.4 A4

Z 4 C4 4W

A 0 C - 0

4. W-44'f

4 (4 1 R
0 1>

0I toi 0 -X C t 4
~~t:~~ P4 * i

In El U [

C.) UI

~~I' Q_±. ~t .r ~
IT ~~ 208 )



r%%

Z U)

z -u

w -.

0 om

tA u

.U

zM L'u 0
V)I

w0 a

ot

2 cc
cc 2

Ui U.b U

z~ z

oI- L44 j

m~ - +1

4t:4

ell &$

> w ~ P.

-"0.

H-209



0) ON

tz H- 0H
m Y) M

i- 0

J\

00' 000 000 0800'uIt:V) 00C)0 000) 0 00 0 0 C)00
HH H H f lHHr- H HH H H A

4-)

I'D ',O t-- 0 t- n -- C :r 1 ~t-U"\

0
4-)

Hm

0

I- -)

H-210



\ - zJ \.,

C'~ i Vto
a U.

IC

C; 2

14 U N~

U U 0

c C.

c C-

eZ 5.

2 cc

S.aC 4.
C' C

C. I *

I.~~ ~ 41, ' s

__r I5a!j C

Z- C
H-1

Sj I



- -~ -F &Z

M 7- IX-o

6

0(

0WW

0 co

( 0.

o 0

o

0~*

r J'
LIw CLF

7) z
(A-

0~
tz H-21

LU uL'



w 0,

0 cc

LLI

Cl,

w < -.
w o - 'U '. P~ 06

wZ z

C...

o ~cr0
cc 2~ w i vr

D~. 44L

Lu 0 e uf 14
v-.4 tit

0 ~ z

W o' I..L

4.)ir~4 "r4 civi

H1-213



Q) r2) tU)0
*d.,A ON 0 0 UV U~ H

4.)

-)
010 -Co

-4)
C'- LO ) \ - \ Y z . r 9 T Cj 0 f

0 ) r E- m c\C Y % o (N(\ - Y -

LfN

'. 0 C) Cfl. C) 0 0 0 0 N co 0Y LA 0C)o mc'. ao~' 0 0 o00

4.) ~ ~ 0 0(I()0 z o f 0 -X t- 0 0 00_x In c\ -

0)

-Hr-cv ()--T Cj o O M~ 0 r- 00 t-- t r04 t-
U) to 0\(Y ' l C yi '.cr\J'. %DH'..0 % l- r t-c H r ~00n In

4)

r4 0HH N HHH H

.) -~-a. t 0 O - -0C O 0 t CO

-0Hj Ak

HI-214



("M

U 
C

"I 
-.- --

u

<.

U '"
z o1j 

1.

0

C0

U'U

r -,

4 -

f, 0

~ ac

rir
o * 'P

L' 1081

H-215

IT



o o
cc 04

C;)
H .-

w C

cc C

0

0 coS

10

* U *

L U Z -c
cc0

CL I

Cor.

>

w 4-3.
2.

04[ C. <

qU &

Ift~

('I~~a I ~ ---- --

* 1H-216
w.w .z------



ac IN CC
W ti. %- 

-

z. w

rai

< 0 \V

-% IQ

10 0 1 I

a:>KL z

44

cr. 10

CL'

IA -j

1, 4, -t 4

zw~~:1~~~r~ 
W% 

-1~:.

76



rt
0
-H

~~00
0 H

C-)

-H

4)

.~ 0 0(n T n G\ ON el m G D HN 0 -

..-. U* l Tm x )N-7 U\- '

0

0 ) C

'p.. fCD(1 ~t.C

W~ c e ''0H CJO

\D 0 \zfk ry n \1 c m t- \ D k' 0 -k

.C .0 . ~ .r 0c c7 a\ o t-D 4 t- *M t- t- 0 0 .0

. r 0 tj--4 ( cm) \.2cx Hu ---T- t- %.0 ~r Ho _(--. 0 ALA N

HH H Hr-4 ~

0. 0 0-H
\.0 0 %. .0'0

(H H H H

m-218



C;~

I UU

71 
10 

'

'N

0(1,0

* ~ Q '8~ -

N

U ~ '~r~ . - C

ccN

- 0k

e ~ c(N V4
I. d 'N O

~1
N z

4 Vi z. S
1, ' ,J\ f

V 01 -

10 1

"IN.

cc L U' 'Ns f

-. 1z 0.

E -

0, -'
2ie w '(



z, C4

tt .4- 
-l

z cz I' co-- -
0: U-

a -, IA N

*~' 0
C1 k) 4'

I-~c m. U .

- Ck

cU i Vi1

2 C I- f (3

z 0 C .

00 L: UCCo

o m

1-4 af 
1 N4

vi Li. ~ I
--

.4 - 5 c

J- 

0 0 
.

4 -O
H-2 w



to 44

I 0 cc T

z I go

w I

md r
- i. I-) 4-) ci- -0

Uc f, D~'I

V. auw

.~~C4 PsJ.Z %
E (

crI'0p
u -- ~ - -

o a
w6

-

z -j a k 41,0
C L o W

< oo t wo

oo
0 ui _ Q (0

o U4

100
I.-j

Ug 4
da

006 or 0
0. W

4.S w~~
k. --- &I(oIl (4C H-221



0

-i0 (JC3~

H0 jrA

000

Cl) -si

0

0 00 000 000 000) 000 C
U) 0 00 009C 0 00 0 00 0 00C

HH H H H H Hr-4 HHHH

ur\ tl rcrr rnf* mnn~ rn- _-r\

~4tIt

(0 - O r- -T a a\m 0 ooc 0 ' - o0 r

H H H

H-222



z LA\
0 P ....

O~ ~0 'r fJ
IL ~

0 0tn

V5 ,) *l~

9 1~. t.

.4 
%.t,

z '14

z z~

.- 0
o*11

I .

w 4
H -22 

14 -



Ai43
* 9% . i~; cq

0. .0

CL 00

,c co

* -- ~41
- a~a * C) 44

c c

%a z Z "4 a c

0N 0 z

z 0 9 C

14 u .
0 z 9

un %n Ii 4

%a 0 09 0

%0 C3) X T

. 0 a0 otc

u u

C: V

93 0 40.c .

* '4 0

I 
-

0%00

C OI
-4; 9 E0

ZZ dl !
*~* VI

.'0cc
44 AUC

zN

E11± H-22
'It- V - -Eo4



%0 1-4 a

N c 04
0 a~ in 

.

*Z 0Zw 4 0 i~

w 00

r4 a 0 ca

c 0 >, A
*0e- i 0- a o d ccCJZ m~ P- - 14

CO ~ 0 ) 0iC
*D z% to Q , 4

Z% rr X. :
) 0 fna r4

z C;'-4-. 0 44

130 z ,>ov .4

r4W 0 .0

0 CI Q 0 0CA

p 05- .4 .

F e~j .O5 %

a)) ao
I.. H V 4

a% w w

C455 Z.a .-) -H

F* -P

C22

I.! I. a
g

zg z

E. H-225 _

NS!91E.



z w
Z

0. w

nn 3-

-W W

('ZI

cc00

U J

-cI --

NU W, 0' v V

0 cc
c(> 2I:-

cc. u. u~ x

-) _j .

'Oww <t

W o

cc4

1. 0.r C4c

H-226



r-I toHH

G()

t-j 0 - - -A (% lCJ- r~Ja\~ C) %10 Mt-
0 00N~ a\ -e' Ot- H a\ \0 C\j G o 0

).rH 000 00O0 00 00C)0 0 00 C)4L- 0 toI 000 000 000 0C)0 0 000

0Y)C~ 0 0.~ or\ 0Th t M\oC \0 000t- Y

t ) ~vo "AC Hfr0 nm -T*- Cl\J C\" \ C J\ fr\ 0 kD 00 C T (Y)
to am~W l ' H'C\Q 0OLCCf O-C~C' ODO' OD0\ mT-mcr

~~~~N~~~ H~~~utriO L~Jrc

4.)

a\ H4.)

H-227



N91207
z IV

cxN 0

C - I A U

LU

cco

22
z 0

C.~ ,L

'
0----- 1 -

Z 0 .j-

0!H .
u



01

d z

0

00

0

U z2

0

o~w CY

-z k

C 20

Cc a

IfI

H-2



AL 227-70 WEIGHOUT

ATCH NO. '5 " ' "/5C./0-" ' PREMIX OCTAG NO. , ,

MOTOR NO. ., ' . - EPOXY LOT NO._______

END POTTED DATE :-- y

SPLIT BATCH:. YES 0 NO OPTO R

PREM'VIX G-ROSS 6 Sa ______

TARE

NET g2-

DER 332 or
EPOXY GrROSS 57________

. '.,-TARE' 0' .

. ET

MIXED WEIGHT GROSS 4 6 _____-._,_

TARE BACK_ _

NET IN MOTOR e7JO~,

H-230
CSD 1099 (7,)/05)



10 NO* 424441

0

0 c~

- co

CC ftt .4 9

P-4i T
E0

'o 0

o -J o

C6 04

1-0 z

04 1'

0 U
m 10 4U4 &

0 .4 0. a

LU 0

tU a 0 C, UU

0 oa

r4 ~

i; " - .

Wt ~ ~ G 0 --

j~- ---------



,z,
I..

w (0)5>1

w
in-

ir2

mwC

Vi

opr ~~to

LI ir 0

u <.
a> <

C4j 0%
CL .w. 0-

cr. :) I

I) :)0-CZG

z 1%,
m CLd

- 2IwS I. 1. )
mN ,.R P . .C

l m u
W

arOL
w- n-SUJ gugrrMI. .

w i vi M- ~ ".4 ~1(1 ~jQ
wm 2 4i1-232



V- m

-- HH

V )

4top.

co ."

HOHL o ~ l -l r xC t- t o0

OCHr a 0r OC3O OCtc' 0g0 CJ oooo 0

(a 00 000 0 C 00Cd0 00
0 'T th 0 t- 0.J- t 0ThA! --

r.I HHIH H H H HH H H H i-II

04,

to t-10 oUa\ Lfo \O D t- Ln tC m oo N~ N0 R C

r- 4.) i j vNm

HH3



- - - -- - - -- 14N 42-171!

d~ - --

oS

c
cc*N

z0 z
S 0 Ot 0' (I<

A~ 0

11Z Z f4

z
2) 4.

-~~V AL, -

cc
d 0-

I- - ~~cj~-

ta .

', 
\

08-
VC 4.) wI

z

N ~

kL -----~~I - -- --- -- ------------ ---



00

a:.U
0
L)o
0. ~.
2 o
0 LL.~

1AJ w z ,~

o- .:.j.
Zc I~

oz~
a: rN

0* *

Z. ~.

0 - S.

0,,a - ~ TZ C 4 A~
Vz~

*,E i
60D

6ct .
5 

. Co

NC,,

H-235



- -- - -- -- -NI) 
42440

d 
N

d o

0' 0 OD4

OE - 0

C, Lt

c c4 
I ' 1>

co ~ T I-

-L 
1

.C C

o -- - -- - 1 -

c; z

0 z .,04

cc~ C) E
Ecz__- 

*

BES0 COPAVI4Ar



N N941890 1

N

cm 0 
0

C o c 
A

QU2 0~ Z r
0- c

q z a u

0 j

6 0 L 1%

LU N'Z~
Ikl\0

LU 2c

1 01i>.9.

uj~

r .2

z .I ef j

re-, --

BES AVIALECP
k



APPENDIX I

PRODUCT ACCEPTANCE RECORDS -CHAR

1-2 38



BEST AVAILABLE COPY

a.
0&

-S.C wU > Ln.
0 (z

S 0~ w

- 0 044Cr- z

cJ 0 men' Clcn

C, Ifw l

0'C1 04 049.
0 0 V

0.:

A c-4 Cn ('JN

It' 14'9 a

ON 

0,04 004

0 4 0 13

0 <> P4
Q < I 15 > 1>

W Cl0 bO 0

L0 I U * -

Wj 0 0 LL IbC- o o 40 w~

0 z 0 a~ P C~ 0 0 o C

'4.

C) 00 ,

In 1 
14

002I iii II ii
.4 't 0 4 4

"9 L 0O v0'. ,.0- .00:
P4 >4 64

.44 8 4J 41
V44 41 S. Aiw 0

0 0 Iw Od u d
o -90 4a 1 9 4J p

*1 . w4I 9-4 * 1 "4 .4
I '-4 014 .4

0cj 0.0 0.~ a. .
"4J . 41 4 01 06

IHe 0 4444 00 Cd 44 1 Id $

W V4 0 .- 4I 4 4 I v uP4 041'

4) %4 4v 0 ,4 00 '

0 N
1 

co .C w ~ z C 0.C wC 
0

44. _________________________________ 0 $4w

-4 u H 
Aa



J.JQ

'-4

Uf) 41 N '

-4

Q)
Q.
0

-4

0
-4

00 cvn
C.

0

,4

00

oo %0

w

P4 - 1 4



BEST AVAILABLE COPY

fC'

006

4k

o -I + I . A -

Ul I •. I' 
*, 

- K00

i ". N ,) - + .
------- --

uii
D t

41.

F.I-

o~0.

c c. 0. .4

I C:2I

I ,1+=,t+ 0@. . ,
t+ ++ +-[++ W

!+t • I-,++ +, -- 241 ' , ,+



~4 C14 'J
-4

4

t) U' I

-4

(LI

4

00C

a4-

4..4
-'LIN

-~T-242



___ BEST AVAILABLE COPY
Z-

0*
4 cc C
cc iU cc-

uj LN

0

Vj w

-. .9

LU.

0 >~

cc00
w =j

L) <

0 cc < 0

Uj 0 .. .

0 '4
4L 44

o j CC~

Wt w3M * 1-Go

00

k4

(r

> %a-Oz



to

0.4

0.4

4J '.4

(1 -4

'-4 4.

c~ cn

,4-

00
w0

"-4 P.

("3 -244



KCL

LI',

i F -i

0 W u
tu (9 z ~

z ir(

r\1

<t 0

m -S.

-Z

w4

I £

04 fit

w ~
~ Ucc

z ~ w X-~~4.
-A ~ ~ ~0

1-4



4) 4 c

J-J

04
CC-YA I

,-44

P 0

144

U -r4 :r4 0 ON 0 %
.4 JJf 4 O

00

-4

4

0 v )

0 710
00 00

C: -H~4 9-

,a ' CL 0 . o 0. N 90

CN 0

r,4 k4 .4

'C-.,1 - 2 4 6



C71
60S

0. I
0~T
(D i

LL

w *)

LUI

Lbn

c~0 <

w z w

U)Z v th I

2 (( 4

U.I

U1

LA,

.. 0 P0
V) ha

L o z

4 c

:iKiu
< (nI

c- ) U0 k
0 a- 4,Z.2

a. -O.~ F;. .4. A~t b' I- 1a

1-4 ETA ALBE C P



fI

44

0~*
-4

-4.
-a 0

o -
000
r-4

-4

4)

C144

(N 1-1 N c

0 :3

0

000

00

04

.14 %D -4 co L
to ao Ln%

I..
0

'4

wi ( fl. ..o a
-4 k. 14 r ..-

0 %

Cd

0osL04 1-248



Ku(.i .~______

LU V

vi w

Ott a,-E.

0 <~

~w 2
x -(..

<~ 12: r .

4. Ak
Lu ~ r

U1-24

BESI VA~lARIFCOP
L ____



AJA
14

,- 4 "

t4. E-4

.

%40 P,

I-In

(S4 n

v4 r,%% 9-4 CCn

0 r4~ r'9-Cn Or.

0

00 0 0 )

-:4 1-49-r44 v -4 94 V4

%T 0 1trs U u '

0 %

0n Lfj M

0

0 0 o 0 t
to 4 '.4 N

r-4

4

1-250



zI

. z

~u

t4'%

o 0 
Q1 C

'U-.,

I0

o 00

4> :

X 0'

LU w 2 ~

, 
. 'L U u j o U

Q0

u In

44L% w1

'U 44.'

fr fr-.
X- U- 

<N~(
0-25 BES AVIAL COP



00

.4)

4)J

-4 .* 0
P ) 0 C%

-4 0

0

-4

-1 V) 17ilL

0 w

0 t

Pw -44 ....

5-41' F

b( 4

rI WI
-4 5- 14 - c 140

IT~0 ITV) Cl) 11Lr

U)O

4

- 4

ccQ -4 t n C
0O)U) 0 nc(%Dc o
I~t- -Ir 0 r 40 4

1-252



BEST AVAIL.ABLE COPY

rd -,9

r-r ct;

cc 0

i I' a',

L O~

>..

0 L 1.

C .

U. r4.

6 V CC" I

41 
- 2 5 3

--------



0 zi r
*d U r 4

C4 -4

Cl

t4 -i
ot

9-4j

01

04 ~ 01

$4
0
4 J0 00 0

>4 03 000
~~~ 0 0~1

3.4t4 r4 r4 Pi

In0

<4'

4j

-4V4

01 M

00

4) "4'-40 0

OU CV

1-254



IJ~g aBE~T AVAILABLE COPY
l 0 0 C

0. uj U

10II
to i

Q ~

/0

0 tJLLi
Ouj

U . Mi0

wz Lru1 a4.~u j

U0U

A Yu

~~Z Joklz~ .%~ I
00 0o

CL U. c> L



00

C100 0V Q) C0 N0

> -4,-

> 0

-4 w.
04

C 1

C- ,-4

U) 000

E-4*

0

-4C 0 00 C'4 N 00 N (IN ' 4 4 ON %0 4

CN .4 goN0 r. N0% '

4

0
4)0 -)

c00 0 00 0C0 0 00 0
w.- 000 0 00 00C)0 000a

40 r- 04 . It44. 4.-.- I

E-4)

4o0 0 % 1 T0 r'. VINU 0 mO m' '- , 0
C ) Cq & ' T ' 4 2. Ln N r- MO %0 '04 M ("n1

W. V).4 %0 V- N %n wO m' -4 4 0 -4 0%
C:C V) .'t 4 c~4 I k n n It cl (I .1 I

4
0
A)

4
to .14 I'%1- 0. 04 fl 1". 4A m~' 0% N ON 4 r 4 N4

4)0 r 0% C14 %0 r'- 0% N4 '0 r% 0% N4 '0 r. 1- ,4 tA
W -4 r 94 - .4v4 .4 .. 4

04

1-4

0 0 4 U
IZ W) tn tn U,

V) U, tn in U
Go rC -4 .-4 14 .4

U * I I
N )J 0 0 0 .

'-4 0 8

1-256



BEST -AVAILABLECOPY
(9%

r%-

6 u
Uri\

r 6"

%J d
M

r'- r'4 -U,

, a, i .. 'tII

g ~w
_ z

cc <

0 4

0 .m 0 
1r IV

( I. do

U

cr 0
>

qo 00

U))



(1) Cf) -

*4 Q) V)

J H

0

.H

U)C\

P4

o-4H H H H'O\( HUL

L

IX

Lo 0z N -lf0CC ' t- r C -j m C) c 0 0 

4-)

t-U t- A ,- L - rl %D-.r (A 0CV aCj m'
U) 1 0 0 t- OD Lco.(r :t 0 00 . 0 .O t'- 0 C O LA 00CM OD ) ~ Y trN n o T o c- C- U'\ 0l OH r-i N aALA 1). HAU Y' A H '~ LAoLAH

0
A4-)

cc, () p ~ A i' a ~ (i H C A C M H C '

E3H

-.A 
H



BEST -'AVAILABLE COPY

t., _: _71

0 0

iN 
U

2

00

2a2
CA j



BEST AVAILABLE TO t

v

c
0 c

cj z C,

0

CN3

0 LU

CL

0
U.

0

co te.
%D co

0 z
c .1 1.7 -1 -4 1c

z 0
z0 z C)

4

7D ci

tr
ap

r C)
cl,

cc

01

< CL

w4

z z Z 0

Y

0 6
it 

41

UA
C

Oct x

14

E z -1-2150 J,.

4



APPENDIX J

SPECIFICATION -LINER, UTL-0040A

J- 261



- Unized Technology Center

CC ; [['NT NO. Specification No., SE0618

14134 28 Feb 1975

SPEC IFCATI0
LINER, uTL.-0040

BEST AVAIL'i COPY

.a j PCy Date r PROGRAM Date,SPECIFICATIONS - -_'"MANAGEMENT J' d-

L y bY I Date Approved by QUALITY D a t e

SPECIFICATIONS ASSU2ANCE 3-- - 7 ,-

Approved byTO
DESIGN CONfIGURATION

ENGINE[RING '- 4 '- I
' -, Date Approved by tDate

DrmIGN FNG. SA, 4Y ", I

S LC I... IN CHIEF I , I SAFFr

iir at Approved byDat.

,, -$-'., - MANAGEMENT ' 3 /- 7(

, Ly I Approved by Date

y DESIG Da

, - Date Approved by fDate, ~MART ::,,, S &

LCO No. Prepared By Approved by Date

....__ SENT 'WILL Nt  BE KEPT tP TO WAI -

- 10"'NOT VAIA FGR , irFA,, ;n r,-. ___,__.__- -

-- .. .. Si-- IJ:I n OLiR R ?1~N . f3 ______

- - -__ .... L WHEN NOT N USE.

J-262



U1ITED TECHNOLOGY CENTER SE0618

SPECIFICATION

LINER, UTL-0040

1. SCOPE

1.1 Scope. This specification covers one type of liner, designated as

UTL-0C40, for use in solid rocket motors.

2. APPLICABLE DOCUMENTS

2.1 The following documents form a part of this specification to the
extent specified herein. Unless otherwise indicated, the issue in effect on
date of invitation for bids shall apply.

UNITED TECHNOLOGY CENTER (UTC)

Publication

Quality Control Methods and Procedures

(Application for copies should be addressed to United Technology Center,
Post Office Box 358, Sunnyvale, Califoinia 94088. Attentiont, Purchasing
Department.)

OTHER MAIRTFACTIJRZRS

Manufacturer Designation

ARCO BDR-45M See UTC Quality Control
General Mills DDI-110 Laboratory Methods and
3M HX-868 Procedures number
Thermatic Carbon Thnrmax QC-J-703 for description

of and acceptance criteria
for raw materials.

3. REQUIREDENTS

3.1 Formulation. The nominal formulation of UTL-0040 liner shall be
as shown in table I.
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Table I. UTL-0040 Liner Formulation

Typical Percent Weight Percent
Ingredient by Wejght Tolerance Limits, %

BDR-45M 41.85 t1.5
Dimeryl diisocyanate 12.15 ±0.5
HX-868 6.00 t0.5

Thermax 
40.00 t2.0

3.2 Physical properties. A minimum of four bond-in-tension samples
shall be prepared with insulation-liner-propellant and cartridge-liner-
propellant bond systems to be used in the technology motor. When tested,
bond-in-tension samples shall fail in the propellant at a tensile strength
of 80 psi or greater.

3.3 Peel strength. The average peel strength of test specimens from
a liner peel tray shall be 6.0 pounds minimum per inch of width. The peel
strength of each test specimen shall exceed 4.0 pounds minimum per inch of
width. The liner peel strength test shall be conducted under the following
conditions:

(a) 180 degrees peel at 12 inches per minute cross head speed

(b) A temperature of 77±5 degrees Fahrenheit, OF

(c) 0.070t0.015 inch-thick cured liner

(d) When bonded to a propellant which is specified for the
applicable technology motot program.

3.4 Workmanship. The liner shall be a homogeneous blend of material
containing no foreign matter which would render the liner unsuitable for its
intended use.

4. QUALIY ASSURANCE PROVISIONS

4.1 Classification of tests. The inspection and testing of the liner
shall be classified as acceptance tests (see 4.2).

4.2 Acceptance tests. Acceptance tests shall consist of:

(a) Individual tests (see 4.2.1)

(b) Sampling plan and tests (see 4.2.2).
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4.2.1 Individual tests. Individual tests shall consist of the tests

specified in table II.

Table II. Individual Tests

Requirement Test
Test Paragraph Paragraph

Examination of formulation Table I 4.3.1.1

Examination of workmanship 3.4 4.3.1.2

4.2.2 Sampling plan and tests.

4.2.2.1 Sampling plan. Homogeneous samples shall be selected from
each batch of liner and propellant in quantities of sufficient size to
enable performance of the required tests of this specification.

4.2.2.2 Batch. Fur the purpose of this specification, a batch shall
consist of the material offered for acceptance which has been produced by
one set of equipment using the same production process.

4.2.2.3 Sampling tests. Sample test specimens shall be subjected to

the tests specified in 4.3.2.

4.3 Test methods.

4.3.1 Examinations.

4.3.1.1 Eximination of iormulation. Weight or manufacturing records
shall be examined to determine conformance to the formulation requirements
of 3.1. The formulation shall be verified by chemical analysis performed
in accordance with Quality Control Laboratory Methods and Procedures.

4.3.1.2 Examination of workmanship. The liner shall be examined to
determine conformance to the requirements of 3.4.

4.3.2 Tests.

4.3.2.1 Bond-in-tension test. Bond-in-tension tests shall be conducted
in accordance with procedure N-616 of the UTC Quality Control Laboratory
Methods and Procedures,

4.3.2.2 Peel strength test. The liner peel strength shall be deter-
mined in accordance with procedure QC-N-605 of the UTC Quality Control Labo-
ratory Methods and Procedures.
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4.4 Rejection criteria. A batch or part of a batch may be rejected if

the liner does not meet the requirements of this specification.

4.5 Acceptance criteria. Liner acceptance shall be demonstrated by

conformance to the requirements of 3.1, 3.2, 3.3, and 3.4.

5. PREPARATION FOR DELIVERY

This section is not applicable to this specification.

6. NOTES

Not applicable.

J-266 Page 4 of 4



APPENDIX K

X-RAY TEST PROCEDURE

EXTENDED LENGTH SUPER HIPPO

K-267



EmILASSIFDim

S IIIIWPNSTA/CO WQE PM-214 '

NONDESTRUCTIVE TEST PROCEDURE
FOR

UNITED TECHNOLOGIES CORPORATION
CHEMICAL SYSTEMS DIVISION (UTCSD) ,
EXTENDED LENGTH SUPER HIPPO (ELSH)

PROPELLANT LOADED CARTRIDGE

OCTOBER 1976 j

Weapons
iQuality , '

Engineari micr

CopyST Cncr

K-268

A

I5



NAVAL WEAPONS STATION
WEAPONS QUALITY ENGINEERING CENTER

CONCORD, CALIFORNIA

NONDESTRUCTIVE TEST PROCEDURE
FOR

UNITED TECHNOLOGIES CORPORATION
CHEMICAL SYSTEMS DIVISION (UTCSD)

EXTENDED LENGTH SUPER HIPPO (ELSH)
PROPELLA1NT LOADED CARTRIDGE

WPNSTA/CO WQEC PM-214

OCTOBER 1976

K-269



NAVAL WEAPONS STATION
CONCORD, CALIFORNIA 94520

October 1976

WPNSTA/CO WQEC PM-214
Nondestructive Test Procedure for UTC ELSH Propellant Loaded Cartridge

Ref: (a) United Technologies Corporation - Chemicai Systems Division
Purchase Order No. 231618 of 29 Apr 76

1. This manua., -)rovides the procedures for the radiographic inspec-
tion of the UTC ELSH propellant loaded cartridge. It is designed for
use by the Weapons Quality Engineering Center and other activities
to provide the inspections described in reference (a).

2. The objective of this procedure is to detect and identify critical
defects or other anomalies of ELSH cartridges., Comments, suggestions
or recommendations reg:arding the test equipment, conditions or proceoures
which will benefit the inspection are encouraged.

PhILIP, ~FERMAN
Director, Weapons Quality
Engineering Center

K-270

LI



WPNSTA/CO WQEC PM-214

LIST OF EFFECTIVE PAGES

Reproduction for non-military use of the information or illustrations con-
tained in this publication is not permitted without specific approval of
the issuing activity.

Page No. Change No.

Title
A
i- iv

1-1
2-I
3-1
4-1 - 4-7
5-1 - 5-3
6-I

Additional copies of this publication may be obtained from Commanding
Officer, Naval Weapons Station (Code 311), Concord, CA 94520
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CERTIFICATION PAGE

WPNSTA/CO Procedure Manual No..214 provides the necessary
radiographic tests of UTC ELSH Propellant Loaded Cartridge Rocket Motors.

N

PREPARED BY:, APPROVED BY:

J.RICHARDS, JR. CLEMENT T. SWITLIK. JR.
Quality Inspection Safety Director
Speciaiist (Process)

REVIEWE) bY: APPROVED DY:

B. . I'NT Y HOWARD HEFFAN

Head, Ridiological Head, Scienti,=ic and
Applications Branch Engineering Division

K-272

I



WPNSTA/CO WQEC PM-214

TABLE OF CONTENTS

Section Page

LIST OF EFFECTIVE PAGES .. .... ............. ... A
CERTIFICATION PAGE .. .. ......... ...........
TABLE OF CONTENTS .. .... ............. ...... ii

LIST OF ILLUSTRATIONS & TABLES .. .. ......... ...... ii

SAFETY SUMMARY. .. ... ............. ..........
HAZARD CONTROL BRIEFING. .. ......... ........... iv

1 INTRODUCTION .. ... ............. ..... 1-1
2 TECHNICAL REFERENCES. .. ......... ....... 2-1
3 EQUIPMENT AND MATERIAL. .. ......... ...... 3-1
4 RADIOGRAPHIC PROCEDURE. .. ......... ...... 4-1
5 FILM INTERPRETATION. .. .... .............. 5-1
6 DISPOSITION. .. ... ............. ..... 6-1

LIST OF ILLUSTRATIONS

Figure Page

1 UTCSD ELSH Propellant Loaded Cartridge (Side View)
Bore Exposure Plan A-If, 00 - 345* Every 150...........4-4

2 UTCSD ELSH Propellant Loaded Cartridge (Side View)
Tangent Exposure Plan A-H, 0* - 330* Every 300 . . . 4-4

3 UTCSD ELSH Propellant Loaded Cartridge (Top View)
Bore Exposure Plan A-H, 0* - 345* Every ISO, Tangent
Exposure Plan A-H, 00 - 33Q0 Every 300 .. ..... ... 4-5

4 UTCSD ELSH Rocket MOtor Internal Defect Test Data
Sheet............ ..... ........ 4-6

5 Lucite Penetrameter...................4-7
6 Film Interpreter Report Sheet (Bore Section). .. .... 5-2
7 Film Interpreter Report Sheet (Tangent Section) .. . . 5-3

LIST OF TABLES

Table Page

I ELSH Cartridge Radiographic Technique Bore Section
Exposures Every 150 .. .. .......... ...... 4-2

2 ELSH Cartridge Radiographic Technique Tangent Section
Exposures Every 300. .. ......... ........ 4-3

K-2 73



WPNSTA/CO WQEC PM-214

SAFETY SUMMARY

The following WARNINGS and CAUTIONS are repeated from the text to
emphasize safety precautions for personnel using Nondestructive lest Procedure.

WARNING

X-RAY RADIATION IS HAZARDOUS, PERSONNEL MUST BE
FAMILIAR WITH SAFETY AND OPERATING PROCEDURES
FOR RADIATION TESTING FUNCTIONS. (Page 4-I)

PERSONNEL WORKING AROUND EXPOSED PROPELLANT SHALL
WEAR COTTON UNDERWEAR, COTTON SOCKS, FLAME-PROOF
COVERALLS, SAFETY SHOES AND PERSONAL GROUNDING
STRAPS (LEGSTATS). (Page 4-1)

KEEP THE ROCKET MOTOR GROUNDED TO THE FACILITY
GROUND DURING HANDLING AND EXAMINATION, TAKE
CABLES WITH ADAPTER CLIP AND ATTACH ONE END TO
THE GROUNDING BAR AND THE OTHER END TO TIHE
TURNTABLE. (Page 4-I)

ELSH CARTRIDGES CONTAIN 33,000 POUNDS OF ROCKET
PROPELLANT AND ARE QUANTITY DISTANCE CLASS I
DIVISION 3 MATERIAL. HANDLE IN ACCORDANCE WITH
'NAVSEA OP-5, VOLUME I, FOURTH REVISION. (Pg 4-I)

CAUTION

OPERATORS MUST HAVE IN THEIR POSSFSSION A VALID
FORKLIFT AND CRANE OPERATORS PERMIT WHILE USING
A FORKLIFT OR OPERATING AN OVERHEAD CRANE.
(Page 4-I)

WARNING

THE RADIOGRAPHIC AREA IS DESIGNATED AS A FOOT
HAZARDOUS AREA. FOOT PROTECTIVE EQUIPMENT
MUST BE WORN. (Page 4-2)

PERSONNEL ENGAGED IN WORKING WITH ORDNANCE ITEMS
SHALL BE LIMITED TO THE MINIMUM NUMBER REQUIRED
TO PERFORM THE OPERATION PROPERLY. (Page 4-2)
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3960
October 1976

WEAPONS QUALITY ENGINEERING CENTER
HAZARD CONTROL BRIEFING

1. The Extended Length Super Hippo (ELSH) solid propellant rocket motor
is made of a fiberglass case containing 33,000 pounds of solid propellant.
It is open on both ends with exposed propellant on the ends and in the
internal bore. It is 83-1/2 inches in diameter and 87-1/2 inches long.

2. Care must be taken not to drop, shock or rough handle the motors. The
hazard of this motor is that of fire. Confined propellant can burn and
sometimes will explode. This solid propellant is characterized by the fact
that it contains its own oxidizer and does not need external oxygen to burn.
Because of this fact it is not possible to extinguish a burning of the pro-
pellant by eliminating the oxygen supply. It is necessary to cool the burn-
ing propellant with the use of water or other cooling devices.

3. If a fire or explosion occurs during working hours, call the fire depart-
ment; Pittsburg X-ray Laboratory call Pittsburg Fire Department 432-3515,
then the WPNSTA Fire Department 453-2100 and ask for extension 333.

4. This Hazard Control Briefing is used with PM-214.
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SECTION I
INTRODUCTION

1-1 The purpose of this document Is to provide procedures for the radio-

graphic inspections of United Technologies Corporation Chemical Systems

Division (UTCSD) Extended Length Super Hippo (ELSH) propellant loaded cart-

ridges. It prcvides for the 100% radiographic Inspection of the bore and

tangents.

1-2 This document includes descriptions of the set-up arrangement and

radiographic technique, the equipment and materials required to perform the

work and the guidelines for film interpretation and safety precautions.
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SECTION 2
TECHNICAL REFERENCES

2-) 25 11EV Betatron Instruction Manual

2-2 MIL-STD-453 Inspection, Radiographic

2-3 WPNSTA/CO Dwg. 2966, 6 Jun 1976

2-4 WPNSTA./CO Instruction 5100.5 WQEC Safety Manual

2-5 UTCSD Dwg. #C12187 (Film Holder and Positloner) Letter Reference

2-6 WPNSTA/CO ltr 33:HH:fr 3960 of 16 Aug 1976

2-7 WPNSTA/C0 ltr 332:JR:de 3960 of 30 Jun 1976

2-8 WPNSTA/C0 ltr 332:BJB:da 3960 of 25 Mar 1976

2-9 UTCSUi ltr DIN-040-76-P of 23 Apr 1976

2-10 UTCSD ltr DN-317 of 9 Sep 1975

2-11 WPNSTA/CO ltr 023:SLF:eP 3360 of 27 May 1976

2-12 UTCSD ltr DN-334 of 6 Jan 1976 1
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SECTION 3
EQUIPMENT AND MATERIAL

3-1 25 million volt Betatron

3-2 UTCSO film holder and Positioner fixture; Dwg #C12187

3-3 Lead letters and numbers

3-4 Kodak type "AA" or "T" industrial type X-ray file, 14" X 17"
3-5 Lead intensifying screens, .030" thick

3-6 Film cassettes 14" X 17"

3-7 Penetrameters - bore and tangent

3-8 Automatic film processor, Kodak Model "B" or equivalent

3-9 Pen, marking

3-10 Film badges and holders

3-Il Cartridge stand and turntable

3-12 Densitometer - Macbeth Model TD-504 or equivalent

K-278
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SECTION 4
RADIOGRAPHIC PROCEDURE

WARNING

X-RAY RADIATION IS HAZARDOUS, PERSONNEL MUST BE
FAMILIAR WITH SAFETY AND OPERATING PROCEDURES
FOR RADIATION TESTING FUNCTIONS.

4-I UTCSD ELSH Cartridge will be received at the Pittsburg X-ray facility

in the Vertical Position as specified in WPNSTA/CO Itr 322:BJB:da 3960 of

25 Mar 1976.
WARNING

PERSONNEL WORKING AROUND EXPOSED PROPELLANT SHALL
WEAR COTTON UNDERWEAR, COTTON SOCKS, FLAME-PROOF
COVERALLS, SAFETY SHOES AND PERSONNAL GROUNDINGSTRAPS (LEGSTATS).

4-2 Place the cartridge on the vertical turntable for X-ray using UTCSD

supplied lifting device and the 25 ton weight handling crane. The Betatron

will be placed in the horizontal plane.

WARNING

KEEP THE ROCKET MOTOR GROUNDED TO THE FACILITY
GROUND DURING HANDLING AND EXAMINATION. TAKE
CABLES WITH ADAPTER CLIP AND ATTACH ONE END TO
THE GROUNDING BAR AND THE OTHER END TO THE
TURNTABLE.

CAUTION

OPERATORS MUST HAVE IN THEIR POSSESSION A VALID
FORKLIFT AND CRANE OPERATORS PERMIT WHILE USING
A FORKLIFT OR OPERATING AN OVERHEAD CRANE.

WARNING

ELSH CARTRIDGES CONTAIN 33,000 POUNDS OF ROCKETI
PROPELLANT AND ARE QUANTITY DISTANCE CLASS I
DIVISION 3 MATERIAL. HANDLE IN ACCORDANCE WITH
NAVSEA OP-5, VOLUME I, FOURTH REVISION. I

4-3 The film holder and positioner furnished by UTCSD (Dwg. #C2187) will

be placed in position inside the bore for the radiographic inspection of

the propellant grain.
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WARN ING

THE RADIOGRAPHIC AREA IS DESIGNATED AS A FOOT

HAZARDOUS AREA. FOOT PROTECTIVE EQUIPMENT

MUST BE WORN.

4-4 Place two 14" X 17" cardboard cassettes loaded with the proper film

(see Table I) inside holder, place identification lead letters and numbers

on lucite lid of holder and prepare to take bore radiographs rotatino the

cartridge every 150 (see Figures 1 and 3).

WARNING

PERSONNEL ENGAGED IN WORKING WITH ORDNANCE ITEMS
SHALL BE LIMITED TO THE MINIMUM NUMBER REQUIRED
TO PERFORM THE OPERATION PROPERLY.

4-5 Upon completion of the bore radiographs, remove the film holder from

the bore area and place holder on the outside of the tangents (see Table 2).

Place proper film, penetrameter (see Figure 5), and identification on car-

tridge. Proceed to radiograph tangents as shown in Figures 2 and 3, rotating

the cartridge every 300.

4-6 All radiographs will be processed in the Kodak X-omat Model "B"

idustrial Processor.
Table I. ELSH Cartridge

Dwg. No. C11479-0-Ol Radiographic Technique - Bore Section

Bore Exposures - Every 1501'w A B-C O-E F-G H I
SOURC( Betatron -

SOURCE CURtS Cv....... 25 MEV --

MA N/A

O_ S __C____ ____,o_12' - - - -

T _U. 450R - .

MATERIAL IHC,.ISS RAOI 0.(,AP110 29. 5" - - 29"
NE TRAM ,TE 2, Lucite 27 In. - -

PIN GLOCK None._ - -

,, _ __$It( (11)14X17 (2)14X1,7 - (1 )14X1i7_ 1
FILM ,TIP( odak AA

SCR{IN Pb OAC, .030
SCAECN rb f$ora .060

SLNSITIvIty 2010
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Table 2. ELSH Cartridge
Dwg. No. C11479-01-01 Radiographic Technique Tangent Section

Tangent Exposures 0" thru 3300" Every 30"

VESA B-C O-E F-G H 1

SOURCE 
Beta ti n

SOURCE CUOIfS ORK2YMV -

#AA__ _ __ _ __ _ N/A - --- _ _ _ _ _ _ _ _ _

SCURCE 10 FILM 12#

MATERIAL THICKNE(SS RAUICGRAPOLD 23"/451"- --

PENETRAMCIER S)lit Luci te MIote__ ---- ____ ________

PEN SLOCK -None- - ---

FILM IvFE Kodak AALL. - ______ ______

SCREEN Pb 9ACK .030 ----

SCOLEN Pb RONT .060 ---

*Note: Lucite Slit 0.030 Inch Wide X I Inch Long X 0.75 Inch Thick
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Figure 1
United Technologies Corporation Chemical Systems Division

ELSH Propellant Loaded Cartridge Mf419-0l-0;
Bore Exposures A thru H 0* thru 3450 Every 15*

25 MEV 14 x 17
Source Film

12 feet

B-C +.______________iii ~ '

D-E +

F-G +

H+ _______________0 ___

Figure 2
United Technologies Corporation Chemical Systems Division

ELSH Propellant Loaded Cartridge c11479-01-01
Tangent Line Exposures A thru H 00 thru 330' Every 30'

25 MEV~ 14 x 17

Source F;ilm

H -- 10 0 01~~O Ca
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CSD ELSH ROCKET MOTOR

;NTERNAL DEFECT TEST DATA SHEET

CASE

300A

210 150

1S00  AFT PRCPELLAN-
FACE

A

B&C -

I I

I I

DH

AR PRPLATFC
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DESIGN FOR PENETRAMiETER THICKNESS OF .180" AND OVER

NOTE: MIADE IN .020" INCREMENTS

T ±10o

SEE NOTE

1.33T

I4-

- -- .83T

NOTE: TOLERANCES ON PENETRAMETER THICKNESS AND HOLE
DIAMETER SHALL BE PLUS OR MINUS 10 PER CENT OR
1/2 OF THE THICKNESS INCREMENT BETWEEN PENETPAI-
ETER SIZES, WHICHEVER IS SM ALLER

PENETRAMETER MATERIAL NOTE: LUCITE

FIGURE 5
LUCIIE PENETRANETER
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SECTION 5
FILM INTERPRETATION

5-1 Radiographs will be checked for proper density (1.5 H&D minimum to 3.5

H&D maximum) using a Macbeth Model TD-504 densitometer or equivalent.

5-2 The acceptance criteria for the ELSH cartridge will be furnished by

UTCSD.

5-3 Conditions found in the radiographs will be interpreted aid reported

as the basis of the X-ray requirements using Figures 4, 6 and 7. Results

will be entered cn the Film Interpreter Report Sheets for bore and tangents.

The film will be packaged and sent to the designated agency as required.
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Figure 7

CSA ELSH ROCKET MOTOR SN_____________

FILM INTERPRETER REPORT' SHEET NAME__________ DATE______

REPORT ALL: CRACKS, VOIDS, CAVITIES, PROPELLANT LINER SEPARATIONS AND
FOREIGN MATERIAL.

-~~~~ ~TANGENT SECTION PR.r REG

PRP LINER FOREG

REMARKS 1.0.1 CRACKS VOIDS CAVITIES SEPARATION IMATERIAL

0_ _ _ __ _ _ _ _ _ _ _ _

1 5_ 0 0 _ _ _ _ _ __ __ j
k,_ __ 1820 __ _ _ _ _ __ _ _ ___ _ _ _ _ _ _

21500 " _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _

24o _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _

,___ 2700 __ _ _ __ _ _ _ _ _ __ _ _ _ _
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Figure 6
*CSA ELSH ROCKET MOTOR SN

FILM INTERPRETER REPORT SHEET NAME DATE
REPORT ALL: CRACKS, VOIDS, CAVITIES, PROPELLANT'LINER SEPARATIONS AND

FOREIGN MATERIAL.
BORE SECTION

REMARKS I.D.; A i B C D I E F G H

15°

300

45°

_ _ _ _o _ I _ _ - _ _ _ _ _ _ _ _ _

- o - _ _ _ __.. .... .. .....__. ..
750 ____ _ _ _ ___ __ _

_ 2 ° I - -goo_ _ _ __

11050

345 °
__ ____

__ _ 8 0 _ _ _ __ _ _-28 __ __ _

112__ 00 ___ 1___V

l3 r) _ ___ _ _

__ _ 50 _ _ __ _ _ _ 7
__ _ _ _ _ _ _65 _ _ _ _ __ __ _ _ _ _
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SECTION 6
DISPOSITION

I 6-1 Upon completion of X-ray, the ELSH cartridge will be returned to UTCSD.
Reports will be prepared as required by the order under which the work was

performed.

K-289



WPNSTA/CO WQEC PM-214

DISTRIBUTION

Copy No.

United Technologies Corporation Chemical Systems Division,
P.O. Box 358, Sunnyvale, CA 94088 (ATTN: Mrs. Hewgard)
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